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FOREWORD 

This manual has been written 

as a supporting text 

for technical training courses 

on the operation and maintenance 

of the Selectric Typewriter and the 

CONTROL, DATA® 3192 Typewriter Controller, 

These equipments are representative 

of many typical input- output 

typewriter equipment 

configurations in 

common use with 

computer systems. 

The reader 

will find study questions 

interspersed throughout the 

reading matter. It is important 

that these questions be answered 

whenever they are encountered so that 

the reader can evaluate his grasp 

of the subject matter and 

his own progress through 

the text. Answers 

are provided in 

Appendix B. 
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INTRODUCTION GENERAL' CHARACTERISTICS 



The IBM Selectric® Typewriter can be used 
as a standard office typewriter or as a computer 
input/output typewriter. The office machine is 
known as the 72 series and the input/output 
machine is known as the 73 series. The type- 
writer has a print speed of 15 characters per 
second when under computer control; when un- 
der operator control, its speed is limited to 
that of the operator. The typewriter referred 
to in this manual is the Model 73 l--which has 
an 11-inch carriage with an 8 1/2-inch writing 
line. The 731 is available in two versions: 
BCD (binary coded decimal) and Correspon- 
dence. The BCD version is limited to computer 
usage only since it uses non-standard print 
symbols. The Correspondence version can be 
used either as an office typewriter or as a 
computer input/output machine since it uses 
standard print symbols. Because of its versa- 
tility, the Correspondence version is more 
widely used. 

COMPARISON OF SELECTRIC TO STANDARD 
TYPEWRITER 

Basically, the Selectric typewriter performs 
the same functions as do all other typewriters; 
however, the method used to perform these 
functions differs greatly in most aspects . 



Registered trademark of the International 
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Three major areas in which the Selectric dit- 
fers from other typewriters are: 

1. Method of printing. Standard typewriters 
use typebars to imprint a character. The 
Selectric uses a spherical typehead to im- 
print a character. 

2. Method of shifting. Standard typewriters 
raise and lower the typebar assembly to 
shift to lower or upper case characters. 
The Selectric rotates the typehead 180 to 
shift to either case. 

3. Method of escapement {character spacing). 
Standard typewriters accomplish escape- 
ment by moving the entire carriage to the 
left. The Selectric accomplishes escape- 
ment by moving the typehead to the right. 

KEYBOARD CHARACTERISTICS 

Located on the keyboard of the Correspon- 
dence Selectric are 55 keybuttons and switches. 
These are separated into the following cate- 
gories : 

1. Print functions: 44 keybuttons represent 88 
print characters. Each print keybutton 
represents two characters, one upper case 
and one lower case. 

2. Operational functions: eight keybuttons 
represent the following six operational func- 
tions. 

SPACEBAR--m o V e s the typehead one 

character space to the right. 

RETURN- -quickly moves the typehead to 



3. 



4. 



the left margin stop. 

TAB- -quickly moves the typehead to the 
right, usually several character spaces, 
until a preset stop is encountered. 
BACK SPACE- -m o V e s the t'>^"ehead one 
character space to the left. 
INDEX--vertically spaces the paper one 
or two lines depending on the setting of the 
index selector lever which is not located 
on the keyboard. 

SHIFT (three k e y bu 1 1 o n s)--located at 
either side of the keyboard the SHIFT but- 
tons are interconnected by means of a 
bail. When depressed, either button ro- 
tates the typehead 180° counter-clockwise 
to position the typehead upper case char- 
acters into the print zone. The third 
keybutton (LOCK) locks the shift buttons 
down, keeping the typehead in the upper 
case position. 
ON/OFF: a two-position switch which ap- 
plies 110 volts ac to the typewriter motor 
when ON and removes the 110 volts ac when 
OFF, 

CLR/SET: a two-position switch which sets 
or clears tab settings which stop the type- 
head at preset locations along the print line 
on a tabulator operation. 

MAR REL: When depressed, causes the 
rear of the margin rack to be raised to en- 
able the typehead to move laterally past the 
left or right margin stops. 
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MOTOR AND DRIVE 




The motor used in the selectric I/O printer 
can be either a 3 -inch induction motor, known 
as a shaded-pole motor, or a capacitor-start 
motor. Either is a 60-cycle ac motor rated at 
1/35 horsepower and operate at 115 volts. The 
more common of the two is the shaded-pole 
(figure 1). The motor is mounted at the left- 
rear corner of the printer and has a pulley (to 
the right) mounted on its rotor shaft. 

The starting torque of the shaded-pole motor 
is low compared with that of the capacitor start 
and, therefore, uses a centrifugal clutch as- 
sembly. The starting torque of the capacitor- 
start motor, supplied by the capacitor, is high, 
thereby eliminating the need for a clutch as- 
sembly. The capacitor is mounted to the right 
of the motor. Internal circuit breakers in both 
motors prevent overheating of windings should 
breakage of parts or maladjustments cause nna- 
chine lockup. The circuit breaker will alter- 
nately open and close as long as the power 
switch is left on and the motor is stalled. A 
cooling system is incorporated in the shaded- 
pole motor to prevent over-heating; however, 
the normally-hot motor can cause painful burns 
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if not handled properly. The ON/OFF switch 
(figure 2) located on the front right side of the 
printer controls power on and off as well as the 
keyboard lock mechanism (discussed in Chapter 
4). 



Drive is supplied by the motor to the printer 
via a belt running from an eight-toothed motor 
pulley to the cycle clutch pulley having a re- 
d uction in speed of 3 and 5/8 to 1. The motor 
pulley on the capacitor- start motor is set- 
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Figure 2. Shaded-Pole Motor Diagram 



screwed to the rotor shaft and drives the cycle 
clutch pulley as soon as the motor begins to 
turn. On the shaded-pole motor, however, the 
motor pulley rides freely on the rotor shaft and 
is held in place by a grip ring on the end of the 
shaft. It has three ratchet teeth protruding 
radially from its left side. Set- screwed to the 
rotor shaft, just left of the pulley, is a clutch 



Clutch 

Pawl 



Stop Lug 




plate hub assembly (figure 3) which has two 
clutch pawls pivoting on the plate. The pawls 
are spring loaded against stop lugs on the clutch 
plate with the motor turned off. As the motor 
begins to rotate, centrifugal force makes the 
clutch pawls pivot on the studs of the clutch 
plate, pivoting the tips of the pawls into the 
three teeth of the still motionless pulley. As 
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Figure 3. Motor Pulley Clutch 



the motor approaches full speed, the tip of one 
of the pawls drives the motor pulley by en- 
gaging one of its three teeth. This drives the 
belt to the cycle clutch pulley which, in turn, 
supplies drive to the rest of the printer. 

The cycle clutch pulley is mounted in the 
center of the power frame to a hub which is 
supported by a bronze bearing and rotates with 
the pulley. The cycle clutch pulley hub (figure 
4) supports two shafts on either side which ex- 
tend into it. 

The shaft to the right (figure 4 and 5) is the 
Operational cam shaft v/hich rotates continu- 
ously, top to the front, when the motor is run- 



ning. This shaft drives the following six opera- 
tional functions: space, backspace, tabulator, 
shift, carrier return, and index. It also regu- 
lates the speed of the carrier during a tab op- 
eration. The left end of the operational cam 
shaft, which extends into the cycle clutch pulley 
hub, is supported by a vinyl sleeve which sup- 
plies a tight connection for the shaft in the hub 
and eliminates any vibrational noises. 

The torque limiter hub, set-screwed to the 
left end of the operational shaft (figure 4), has 
two cutouts to accommodate two extensions of 
the clutch pulley hub. This supplies the drive 
connection between the hub and the operational 
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Figure 4. Drive Connection 



shaft. Two nylon inserts which fit into the cut- 
outs around the hub extensions permit a noise- 
free drive connection. To the rightof the torque 
limiter hub are three spring clutches, two 
small pinion gears and two cams. These are 
used in the drive and/or control of all of the 
operational functions except shift. 

The shaft to the left of the cycle clutch pulley 
hub is the cycle shaft (figure 5) which, unlike 
the operational shaft, is not in continuous rota- 
tion. A spring clutch is permitted to tighten 
about a hub on the rotating pulley hub to cause 
the cycle shaft to rotate whenever a character 
is to be printed (depression of a character key- 
lever or selection of print magnets by the com- 
puter). To type a given character, the typehead 
must be correctly positioned by the cycle shaft. 



The cycle shaft rotates 180° (a complete print 
cycle), top to the front, for each character to 
be printed. At the end of a 180° rotation, the 
spring clutch disengages from the rotating pul- 
ley hub and the cycle shaft stops rotating. Each 
time it rotates, the cycle shaft directly drives 
two other shafts (figure 5) through a series of 
idler gears at the left of the printer. These two 
shafts are the print shaft -- which operates the 
print mechanism, ribbon feed and lift mecha- 
nism, and the type aligning mechanisms -- and 
the filter shaft, which operates the character 
selection mechanisms, the shift interlock, print 
escapement, and a spacebar lockout device. 
The print shaft rotates 360°, top to the rear, 
for each print cycle; the filter shaft rotates 
180°, top to the front, for each print cycle. 



Answer the following questions: 



1, Why is a clutch assembly not required on a 
capacitor- start motor? 



2. List the drive shafts, the amount of rotation 
of each, and the direction of rotation o f 
each. 



3. Which d r i V e shaft powers other shafts? 
List the other shafts. 
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Figure 5. Drive Mechanism 



Carrier 



Print 
Shaft 





Wiper 



.Retaining 
Cap 



Print Sleeve 



Bearing 



Figure 6, Front Carrier Support 



CHAPTER 2 
TYPEHEAD POSITIONING 



CARRIER ASSEMBLY 



CARRIER 



The typehead, or print element, contains 88 
characters and is supported by a box- shaped 
carrier (figure 6) which moves just in front of 
and laterally to the platen. The carrier trajis- 
ports the typehead along the writing line and 
contains almost all of the print mechanisms. It 
also supports the ribbon, ribbon lift and feed 
mechanisms, and a margin bracket. The print 
sleeve -- which contains the ribbon feed and lift 
cams, the detent cam, and the print cam --is 
located at the front of the carrier and moves 
with the carrier left or right on the print shaft. 

The print sleeve (figure 6) which fits into 
two bronze bearings within the carrier, rotates 
within the carrier and supports the carrier in 
the front. Two felt rings, called the print shaft 
wipers., enclose the print shaft and are held in 
place against each side of the carrier by re- 
taining caps. The oil- soaked wipers supply a 
light film of oil to the print shaft as the print 
sleeve slides; they also keep the bearings lu- 
bricated to aid rotation of the print sleeve. 



CARRIER SUPPORT 

The carrier is supported in the rear (figure 
7) on the escapement rack by the lower shoe 
and the upper shoe. The lower shoe consists of 
a nylatron block mounted to a rear plate of the 



carrier. The upper shoe is mounted on an ec- 
centric stud spring-loaded against the top of the 
escapement rack. The left end of the load 
spring is anchored by a stud mounted on the 
plate. The free end of the spring presses 
against the bottom of the escapement bracket. 
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Figure 7. Rear Carrier Support 
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ROCKER 

The rocker is a platform located within, and 
pivots at the rear of, the carrier on the rocker 
shaft (figure 8). Two bushings within the rocker 
ends form a bearing surface between the rocker 
and the rocker shaft. The rocker carries the 



typehead to and from the platen to allow for 
printing. The yoke, which acts as a pivot for 
the tilt ring, is attached solidly to the top of the 
rocker. Mounted to the top of the tilt ring is 
the upper ball socket to which the typehead is 
attached. As the rocker pivots toward the rear, 
it drives the typehead toward the platen. 
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Figure 8. Rocker Assembly 



TYPEHEAD 



The 88 character typehead (figure 9) con- 
sists of two hemispheres -- one containing 44 
upper-case characters, the other containing 44 
lower-case characters. The typehead is divided 
into four circular bands of 22 characters -- 
each band having 11 lower case 2ind 11 upper 
case characters. When the typehead is at rest, 
the middle character of the upper band (the let- 
ter Z for mosttypeheads) is in striking position. 
This is referred to as the home position. To 
print any character other than Z, the typehead 
must be tilted (up to three positions) from the 
home position and /or rotated (up to five posi- 
tions clockwise or counterclockwise) from the 



home position. The tilting or rotating of the 
typehead operates the same in lower or upper 
case. The typehead always restores to the 
home position after any character has printed 
and before another character will print. 

To position the typehead into upper case, it 
must be rotated 180"^ counterclockwise. To po- 
sition the typehead into lower case it must be 
rotated 180° clockwise. Any lower-case char- 
acter on the typehead is exactly 180° apart 
from its upper-case counterpart (e. g. , z and Z). 
A spring clip on the top of the typehead is used 
to mount the typehead to a groove in the upper 
ball socket. The inside of the typehead is keyed 



to fit a pin at the base of the upper ball socket. 
The typehead cannot be locked into place unless 
the key fits over the pin, thereby allowing in- 
stallation in only one position. 

The typehead is removed or installed by 
pressing the two ears of 'the spring clip togeth- 
er. The ears of the spring clip always face to- 
ward the front when the typewriter is in lower 
case. As the typehead faces the platen, the 20 
characters to the right of the home position are 
considered positive, whereas the 20 characters 
to the left are considered negative. Positive 
characters are brought into print position by a 
counterclockwise rotation of the typehead; neg- 
ative characters by a clockwise rotation. 

Table 1 illustrates the tilt and rotate posi- 
tioning of the 88 characters on the typehead. 
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Figure 9. Typehead 



TABLE 1. TYPEHEAD CHARACTER POSITIONING 



UPPER CASE 



LOWER CASE 



cw 

-5 



-3 



CCW 

+1 +2 +3 +4 +5 



Rotate 



ew 

-5 -4 -3 -2 
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+1 +2 +3 +4 +5 
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*Home Position 
Answer the following questions: 



Tilt 



Tilt 1 



Tilt 2 



Tilt 3 
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♦Home Positicai 



1. What is the main purpose of the carrier? 



4. How many lower case characters in the 
fourth circular band in either hemisphere ? 



2. What is the main purpose of the rocker? 



5. What prevents downward movement of the 
carrier at the rear? 



Briefly, what is done to the typehead to en- 
able any given character to print? 



CYCLE CLUTCH 



The cycle clutch is the "heart" of the printer 
and a rotation will occur for each character 
printing. The cycle shaft (figure 10) extends 



from a bearing in the left side of the power- 
frame to the cycle clutch pulley hub in the cen- 
ter and powers all print operations. 



Cycle Clutch Collar 



Cycle Clutch Spring 



Cycle Shaft 

Latch Pusher 
Cam 

Positive Cam 

5 -unit Cam 




Hub on Cycle 
Clutch Pulley 



Cycle Clutch 
Restoring Cam 

and ff J 

Cycle Clutch Overthrow Stop ^ 

Figure 10. Cycle Clutch 



Cycle Clutch Sleeve n 
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A wrap spring called the cycle clutchspring, 
enables engaging the cycle shaft with the con- 
tinuously-rotating pulley hub. The left end of 
the spring fits around the hub of the cycle shaft 
and is clamped to the hub by the cycle clutch 
collar (figures 10 and 12). The tip of the spring 
fits into a slot in the collar. The right end of 
the spring fits around the hub on the pulley and a 



tip of the spring fits into a slot in the cycle 
clutch sleeve. The inside diameter of the 
spring is smaller than that of the pulley hub 
and the spring will collapse tightly (engage) 
around the hub unless it is held disengaged. 
The cycle clutch sleeve (figure 11) prevents the 
spring from tightening around the rotating pul- 
ley hub (the sleeve, in turn, is held by the 



Cycle Clutch Latch Bracket 




Cycle Clutch 
Sleeve 



Cycle Clutch Latch 



Figure 1 1 . Cycle Clutch Latch 



cycle clutch latch), permitting rotation of the 
cycle clutch pulley without rotating the cycle 
shaft. 

Located on the cycle clutch sleeve are two 
lips 180° apart. As the cycle shaft rotates, one 
of the lips on the sleeve will be stopped by the 
cycle clutch latch. This allows just 180° of ro- 
tation. To cause rotation, the cycle clutch 
latch is pivoted to the front, out of the path of 



the cycle clutch sleeve. It is then pivoted back 
into the path of the next lip on the sleeve. The 
latch stops the right end of the spring but the 
left end of the spring must be allowed to rotate 
slightly farther to disengage the clutch from the 
hub on the cycle clutch pulley. This extra ro- 
tation is accomplished by momentum of the 
cycle shaft. 



Cycle Clutch Collar 



Cycle Clutch Restoring 
Cam/Overthrow Stop 

Cycle Clutch Spring 



Figure 12. Cycle Clutch Stop 




Cycle Clutch Sleeve 



The cycle clutch restoring cam/overthrow 
stop has two lugs which project into notches on 
the left side of the cycle clutch sleeve (figure 
12). As the sleeve is stopped by the latch, the 
cycle shaft with the restoring cam/overthrow 
stop attached to it continues to rotate until the 
lugs on the overthrow stop contact the exten- 
sions of the sleeve. At this time, forward mo- 
tion of the cycle shaft is stopped and the shock 
created by the force of the stopping action 



causes the cycle shaft to attempt to bounce 
backwards. This is prevented by the cycle 
clutch check pawl (figure 13) which drops into a 
notch on the cycle clutch check ratchet. Both 
are located inside the powerframe at the left of 
the printer. The overthrow stop plus the check 
pawl assures that the cycle shaft always re- 
turns to the exact same position upon each 180'-' 
rotation. 



Cycle Shaft 



Cycle Clutch Check Pawl 




Cycle Clutch Check Ratchet 



Figure 13. Cycle Clutch Check Pawl and Ratchet 



PRINT FEEDBACK CONTACTS 

Two sets of print feedback contacts (CI and 
C2) are located at the left side of the machine 
Outside the power frame (figure 14). These 
contacts are controlled by two cams mounted on 
the far left side of the cycle shaft. 

The CI contacts, which are located to the 
left of the C2 contacts, regulate the timing of 



an input operation. They will break (open) at 
approximately 85° of cycle shaft rotation and 
will make (close) at approximately 130o of cycle 
shaft rotation. 

The C2 contacts cause a busy signal to be 
generated whlen they are transferred (open). 
The contacts will break at approximately 20° of 
cycle shaft rotation and will make at approxi- 
mately 120° of cycle shaft rotation. 



Timing Wh 




Answer the following questions: 

6. Why is the cycle shaft considered the 
"heart" of the printer? 



7. Why are two "lips" used on the cycle clutch 
sleeve? 



8. What action occurs to disengage the cycle 
clutch spring from the cycle clutch pulley 
hub after 180° of cycle shaft rotation? 



Figure 14. Print Feedback Contacts 



LATCH BAIL 



The purpose of the latch bail (figure 15) is to 
supply the motion needed to cause the typehead 
to tilt and/or rotate to the needed position to 
print a selected character. It is a square- 
shaped frame located just under the cycle shaft 
and pivots on the bail shaft mounted toward the 
front of the printer. The rear of the latch bail 
is held upward by an extension spring which 
connects to the power frame. A roller is lo- 
cated in each side of the latch bail and both 
rollers are held in contactwith two cams, called 
the positive cams, on the cycle shaft. Each 
time the cycle shaft rotates 180° the latch bail 
is forced down in the rear. 

Six selector latches sit in six recessed points 
at the rear of the latch bail. A plate runs 
across the rear of the latch bail. Each selector 



latch has a lip formed to the rear which fits 
under this plate. Each latch is held to the rear 
(under the latch bail plate) by an extension 
spring (figure 16). If they remain to the rear 
when the latch bail is forced downward they will 
be pulled down. Any latches pulled forward 
(unlatched) as the latch bail begins its down- 
ward motion will not be pulled down. 

The first and third latches are used in the 
tilt differential mechanism. The differential 
mechanisms determine the amount of tilt and 
rotate the typehead is to receive. The fourth, 
fifth, and sixth latches are^ used in the rotate 
differential mechanism. The second latch is 
used for parity checking purposes and will be 
discussed later. 
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Cycle Shaft 



Positive Cams 



5-Uiiit Cam 




Bail Shaft 

Positive Latch Ball 
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Negative Latch Bail 
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Figure 15. Cycle Shaft and Latch Bail 



Selector Latch 



Positive Cam 




Answer the following questions: 

9. What forces the latch bail to pivot down- 
ward? 



10. What is the purpose of the latch bail? 



Latch Bail 



Latch Bail 
Plate 



Figure 16. Latch Bail (Side View) 
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TILT MECHANISM 



The tilt mechanism raises the rear of the 
typehead to allow the desired character band 
to be in position so that a selected character in 
that band may strike the platen. The tilt ring 
is used to tilt the typehead upward from the rest 
position (figure 17). Movement of the tilt ring 
occurs by a pull from a link on the front right 
lower part of the tilt ring. The other end of the 
link is connected to the tilt pulley which is held 
upward by the tilt pulley spring. A narrow 
steel tape is connected from the tilt pulley 
through a cutout section of the rocker shaft out 



the left side of the carrier, around the left hand 
tilt pulley, across the printer, around the right 
hand tilt pulley, and is anchored to a pin in the 
right side of the carrier. 

The right hand pulley is anchored to the 
frarae, A pull on the tape (which pulls the tilt 
pulley, then the link, then pulls the front of the 
tilt ring down, pivoting the rear up) is acconn- 
plished by moving the left hand tilt pulley away 
from the side frame of the printer. Relaxing 
the pull on the tape allows the tilt pulley spring 
to restore the tilt ring to the rest position. 



Tilt Pulley ^rii^ 




Tilt Tape 



Figure 17. Rocker Assembly 
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KH Tilt Pulley 



Tilt Arm 



Tilt Latches 



Figure 17 A. TUt Tape System 



TILT DIFFERENTIAL 

Figure 18 shows the tilt differential mech- 
anism at rest. The two tilt latches are con- 
nected at each end of a horizontal arm by means 
of ball shouldered rivets which perm.it free 
movement of the latches. A vertical link at- 
taches to the horizontal arm one-third the dis- 
tance from the left of the arm. and two-thirds 
from, the right. This allows the leverage of 
one tilt latch to be greater than the other. The 
top of the vertical link connects to the tilt bell- 
crank. The bellcrank is connected to the tilt 
arm by means of a horizontal link. The tilt pul- 
ley is attached to the top of the tilt arm. The 
pulley is mounted on the tilt arm by means of a 
ball shouldered screw. This arrangement per- 
mits the pulley to remain horizontal despite 
movement by the tilt arm. Thus the tilt tape 
cannot jump off the pulley. When any combina- 



tion of the tilt latches is pulled downward the 
tilt bellcrank rotates, forcing the tilt arm away 
from the powerframe and causing the typehead 
to tilt. 

TILT TAPE 




LEFT SIDE FRAME 
TILT BELLCRANK 

TILT PULLE^^p^.. ^^^ 

TILT ARM 

TILT -2 LATCH 

TILT-1 LATCH 
Figure 18. Tilt Differential at Rest 
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When the right hand tilt latch (tilt 1) is left 
iinder the latch bail (latched) with the left hand 
latch (tilt 2) unlatched, the top of the tilt 2 latch 
acts as a pivot point. Since the vertical link is 
connected one-third the distance fromthis pivot 
point it will only have a downward motion equal 
to one -third that of the tilt 1 latch being pulled 
by the latch bail. This causes sufficient bell- 
crank rotation and a subsequent push on the tilt 
arm to bring the second band of characters on 
the typehead to the print position. This is a tilt 
1 operation (figure 19). 




With both latches under the latch bail, the 
same amount of motion transfers to the vertical 
link as that of the latches since there is no pivot 
point. This rotates the bellcrank enough to tilt 
the typehead to the fourth band of characters. 
This is a tilt 3 operation (figure 21). 




Figure 19. 
Tilt-1 Operation 



Figure 21. Tilt-3 Operation 

If both latches are unlatched, then neither 
will move downward. Therefore, there is no 
downward motion of the vertical link and no ro- 
tation of the bellcrajik. Thus the typehead does 
not tilt and the first bank of characters stays in 
the print position. This is a tilt operation. 



Leaving the tilt 2 latch under the bail and 
unlatching the tilt 1 latch creates a pull on the 
vertical link equal to two-thirds that of the 
downward motion of the tilt 2 latch. This is 
because the link is two-thirds the distance 
from the top of the tilt 1 latch, which is now 
acting as a pivot point. This causes sufficient 
bellcrank pull to tilt the typehead to the third 
band of characters. This is a tilt 2 operation 
(figure 20). 




^^ 



rUnS 



B 



Answer the following questions: 

11. What prevents the tilt tape from jumping off 
the left tilt pulley on a tilt 3 operation? 



12. How is the tilt ring restored? 



13. Malfunction: Tilt 2 will not remain latched 
(under the latch bail). What tilt operation 
will occurwhen the letter "Z" is depressed? 



Figure 20. 
Tilt-2 Operation 
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ROTATE MECHANISM 



The purpose of the rotate mechanism (figure 
22) is to rotate the typehead to the selected 
character within one of the four tilt bands. 

The typehead is attached to the upper ball 
socket. The shoulder at the bottom of the upper 
ball socket fits closely into a hole in the tilt 



ring with just enough freedom to rotate freely. 
The tilt ring spacer, which is attached to the 
tilt ring, holds the upper ball socket in place. 
Shims are used to assure complete rotary 
movement of the upper ball socket with no up 
and down play. 



Upper Ball Socket 



Tilt Ring 



Tilt Ring Spacer 



Ball Joint 



Rotate Tape 



Rotate Spring 




Shim 



Pivot Pin 



Rotate 
Pulley 



Figure 22. Rotate Mechanism, Rocker Portion 



A ball joint connection, called the dog-bone 
(figure 23) fits into a hollow position in the 
underside of the upper ball socket. Each end 
of the dog-bone is slotted. The dog-bone fits 
over a pin in the upper ball socket. The other 
side of the dog -bone fits the same way in the 
lower ball socket which i s also hollow. This 
type of connection acts as a universal joint and 
permits the typehead to be tilted and rotated at 
the same time. 



Upper Ball Socket 



Rotate Tape 




Rotate Pulley 



Figure 23. Rotate Mechanism, Rocker Portion 



The lower ball socket is part of the rotate 
shaft (figure 23) which is held tightly within a 
hole in the rotate pulley by means of a set screw 
and wedging block arrangement. The rotate 
pulley is operated by a steel rotate tape simi- 
lar to the tilt tape. One end of the tape has a 
T-connector while the other has an eyelet. The 
T end of the tape connects to the rotate pulley 
(figure 24) passes aro\ind a guide in the rocker, 
and out the left side of the carrier. As the tape 
leaves the left side of the carrier its edges are 
perpendicular to the ground. It is given a half 
tv/ist, top toward the front, so that its edges 
are now parallel to the ground. It then passes 
around the rotate arm pulley and across the 
printer to pass around the shift arm pulley. It 
is then anchored to the right side of the carrier. 
A pull outward on either of the pulleys causes 
the rotate pulley, and thus the typehead, to ro- 
tate in a counterclockwise (positive) direction. 
An inward movement of either of the pulleys al- 
lows the typehead to rotate clockwise (negative) 
from rotate spring tension. 

The rotate spring, which is a mainspring, 
is enclosed in a cage located immediately be- 
low the rotate pulley. The outer end of the 
spring is connected to the cage which is held 
stationary while the inner end of the spring is 
connected to a slot on the bottom of the rotate 
pulley. The inner part of the spring always 
tries to unwind in the clockwise direction; thus. 



15 




Nylon Roller 



S^V^^W^ 



Compensating Arm Sp 



ring X'^ 1^UilA^J|W^^ /^X^- 



Rotate Tape 



Rotate Pulley 




Rotate Link 



Figure 24. Rotate Tape System 



the rotate pulley always has tension on it in the 
clockwise or negative direction and takes up 
tape if either of the pulleys moves toward the 
sideframe. 

The left hand pulley, called the rotate pul- 
ley, governs the rotation of the typehead for all 
print selections. The right hand pulley, called 
the shift arm pulley, always rotates the type- 
head 180° and only moves during a shift opera- 
tion -- at all other times, it is stationary. 



POSITIVE ROTATE DIFFERENTIAL 

Operation of the rotate differential is basi- 
cally the same as that of the tilt differential. 
The latches are operated when under the latch 
bail; however, the typehead must sometimes be 
rotated up to five characters in either direction 
from home. This requires more latches and 
levers. Positive (counterclockwise) rotation 
will be explained first. 

There are three latches in the rotate differ- 
ential (figure 25) farthest to the right in the 
bail. From the left, they are labeled R2A, RI, 
and R2. The Rl and R2 latches are mounted to 
a lever by means of ball shouldered rivets. A 
vertical link is attached to the lever one-third 
the distance from the right (R2 side) of the 
lever. At the left end of the lever the R2A 
latchis connected by means of a ball-shouldered 
rivet. This latch is longer than the others to 
allow it to be under the bail. A second vertical 
link is connected two-fifths the distance from 
the right side of the second lever. This link is 
connected to the left side of an adjustable bal- 
ance lever. The lever is adjustable to permit 



equal balance between a positive and negative 
rotation. The balance lever is connected, at 
approximately its mid- section, to the left end 
o f the rotate bellcrank. The right end of the 
balance lever is connected to a vertical link, 
called the R5 or 5-unit link. For all positive 
rotations, the R5 link will be stationary. 



Rotate Bellcrank 



Balance Lever 



Latch Stop 



R2A Late 




R2 Latch 



Figure 25. Rotate Differential at Rest 

A positive rotation is created by downward 
motion of any of the latches. This causes a 
downward motion on the left end of the balance 
lever, pulling down on the left side of the ro- 
tate bellcrank. The bottom of the rotate bell- 
crank then moves to the right (counterclock- 
wise) creating a pull on the adjustable rotate 
link. The left end of the rotate link is con- 
nected to the bottom of the rotate arm and a 
pull at this point causes the rotate arm to move 
away from the power frame creating a counter- 
clockwise pull on the typehead. 
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For a rotate 1 operation, the Rl latch is 
under the bail while the R2 and R2A latches are 
unlatched. A rotate 2 requires the R2 latch be 
under the bail; a rotate 3, the Rl and R2 latch- 
es; a rotate 4, the R2 and R2A latches; and a 
rotate 5, all three latches must be under the 
bail. In a print operation initiated from the key- 
board, the R2A latch is never used without the 
R2 latch. For a zero rotate operation, no latch 
is left tinder the bail. This permits one of the 
four characters in the home position to print. 
This is called a positive zero and is the only- 
way to cause the printing of a home character 
from the keyboard. 

For a positive one rotate operation (figure 
26) the Rl latch is under the bail. The top of 
R2 latch acts as a pivot point up against its 
stop. Since the vertical link is connected one- 
third the distance from this pivot point, it is 
pulled down one-third as far as the Rl latch. 
The second lever pivots at its left side since 
the R2A latch is not being used. Since the sec- 
ond link is connected to this lever three-fifths 
from this pivot point, it will be pulled down only 
three-fifths as much as the first vertical link 
(which was one -third as far as the latch). Mul- 
tiplying the two together gives a total pull on the 
balance lever of one -fifth the pull of the latch. 
This is sufficient to rotate the typehead one 
character counterclockwise. 




Figure 26. Positive 1 Rotate Operation 

For a positive three rotate operation (figure 
27) the Rl and R2 latches are under the bail, 
causing a full pull on the first vertical link of 
three-thirds or a pull of one. The second lever 
still pivots at the top of the R2A latch so that 




the balance lever is pulled down a total distance 
of three-fifths times one or three-fifths as far 
as the latches. This is sufficient to cause a 
counterclockwise rotation of three characters. 
A positive five rotate operation (figure 28) 
requires that all latches be under the bail. 
Since the second lever does not pivot, the bal- 
ance lever is pulled down five -fifths times 
three-thirds or as far as the three latches were 
pulled down. This will create a counterclock- 
wise rotation of five characters. 
I 




Figure 28. Positive 5 Rotate Operation 
NEGATIVE ROTATION 

Negative rotation is caused by operating the 
rotate bellcrank clockwise which, in turn, al- 
lows the rotate spring to rotate the typehead in 
a clockwise direction. Rotation of the bellcrank 
is governed by the balance lever. If the right 
side of the balance lever is forced to rise, the 
bellcrank must rotate clockwise. This action is 
accomplished by the five -unit link. 

The bottom side of the five-unit link is at- 
tached to the five-unit bail (figure 29) which is 
normally held in a downward position. The 
five -unit bail is a single arm located under the 
cycle shaft and to the right of the latch bail. 
Like the latch bail, it pivots on the bail shaft. 
In the rest position, it is held downward by the 
five -unit cam which is mounted to the right of, 
and 90° out of phase with, the right hand posi- 
tive cam on the cycle shaft. However, since 
the cycle shaft will rotate each time any char- 
acter is to be printed, positive or negative, the 
five-unit bail will try to rise. This is pre- 
vented, on a positive operation, by the five -unit 

5- Unit Drive Link 




Figure 27. Positive 3 Rotate Operation 



5- Unit 
Cam 
5- Unit 
Bail 



Figure 29. Five-Unit Bail at Rest 



5- Unit Latch 
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latch which is spring loaded to the rear and 
over an adjustable screw on the top rear of the 
five-unit bail (figure 30). Unless the five-unit 
latch is unlatched, the five -unit bail cannot 



Latch Prevents 
Bail From Rising 




Figure 30. Five -Unit Bail During 
Positive Rotate Cycle 

To print a negative character, the five-unit 
latch is unlatched. As the five-unit cam begins 
to rotate to the low dwell, the five -unit bail is 
pulled upward (figure 31) by pressure from the 
rotate spring and the compensating arm spring. 
These springs apply a constant clockwise force 
on the rotate bellcrank. This creates an up- 
ward pull on the right side of the balance lever 
which pulls upward on the five unit link, thus 
causing the five -unit bail to be pulled upward. 




Figure 31. Five-Unit Bail During 
Negative Rotate Cycle 

If no positive latch has been left under the latch 
bail, there will be no downward pull on the left 
side of the balance lever. This perm.its maxi- 
mum clockwise rotation of the bellcrank and the 
typehead, allowing a negative five character to 
print (figure 32). 

To print a negative character other than 
negative five, one or more positive latches 
must be left under the latch bail. This pre- 
vents the bellcrank from fully rotating in the 
clockwise direction and will cause a less than 
negative five typehead rotation. 




Figure 32. Negative 5 Rotate 

To print a negative one character (figure 33) 
the R2 and R2A latches remain beneath the latch 
bail while Rl and R5 are unlatched (R5 must be 
unlatched to print any negative character). This 
permits only one-fifth total clockwise rotation 
of the bellcrank and the typehead. 




Figure 33. Negative 1 Rotate 

Answer the following questions: 

14. Why is the dog -bone slotted? 

15. How much downward motion is supplied to 
the R2A latch for a +3 rotate operation from 
the keyboard? 

16. What supplies the force necessary to pull 
the five -unit bail upward? 

17. Which latches will be left beneath the latch 
bail (latched) when the letter "M" (Tilt 2, 
Rotate - 5) keylever is depressed'' 
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Figure 34A. Keyboard Section and Character Selection 



CHAPTER 3 
PRIN T SELEC TION 



KEYBOARD AND CHARACTER SELECTION 
KEYLEVERS 

The keylevers pivot at the rear of the ma- 
chine on a fulcrum rod (figure 34). Tension is 
supplied by a set of flat springs, with cupped 
tips, beneath the front of the keylevers, Due to 
the difference in leverage between the four 
rows of keys, auxiliary leaf springs of differ- 
ent sizes are used to supply a uniform force on 
all of the keylevers. Just to the rear of the 
keybutton are two adjustable lugs which are 
used to adjust the height of the keylever pawl. 
The keylever pawl, located to the rear of the 
adjustable lugs, is fastened to the keylever by 
m.eans of a shoulder rivet; it is spring loaded 
forward and extends below the keylever, imme- 
diately above the keylever pawl contact sur- 
face of the selector interposer. 
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SELECTOR INTERPOSERS 

Each keylever has an interposer immediately 
below it (figure 3 5). The purpose of the inter- 
posers is to cause the selector latches that are 
not needed for a given character to be pulled 
from under the latch bail. The negative five 
latch will also be pulled if a negative rotate is 
selected. Each interposer has an elongated 
hole in the front through which passes a large 
fulcrum rod. This supports the front of the in- 
terposer a s well as allowing free sliding and 
pivoting of the interposer. The interposers are 
separated from each other by guide com.bs at 
the front and rear which allow the interposers 
to move front to rear as well as up and down. 
The interposers are spring loaded up and to the 
rear; this is their rest position. Extending 
from each interposer are several lugs. Three 
lugs on each interposer are common to each 
other. The top middle lug is contacted by the 
keylever pawl which allows the interposer to be 
pushed downward. Another lug on the top but 
toward the rear of the interposer is hook-shaped 



and fits into the selector compensator tube 
which will be discussed shortly. The third 
common lug is located on the bottom of the in- 
terposer just beneath the keylever pawl lug. 
This lug is called the cycle clutch release lug. 
Its purpose is to release the cycle clutch 
causing it to rotate each time a character key- 
lever is depressed. 

Directly below the cycle clutch release lugs 
is the cycle bail (figure 34) which pivots up and 
down. Any interposer being pushed down will 
push the cycle bail down. This will release the 
cycle clutch latch and allow the cycle shaft to 
turn. The bottom of the lug is cut at an angle 
to the rear. This prevents interference be- 
tween the interposer and the cycle bail when the 
interposer restores to the rest position, above 
the cycle bail. There can be up to seven lugs, 
in addition to the cycle clutch release lug, on 
the bottom of an interposer. The absence or 
presence of these lugs will determine which 
selector latches are to be left under the bail and 
which ones are to be pulled. No two interposers 
are alike. 



Restoring Spring 
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Figure 35. Selector Interposer 



FILTER SHAFT 



As the cycle shaft rotates 180°, a gear tram 
at the left of the printer will cause the filter 
shaft to rotate 180°. When an interposer is 
pushed down it is brought into the path of the 
filter shaft (figure 34). As the filter shaft ro- 
tates it drives the interposer to the front of the 
machine which operates the character selection 
mechanism. 

SELECTOR BAILS AND LINKS 

There are seven selector bails (figure 34) 
mounted between the two sideframes. Their 
movement i s rear to front. Each bail fits in 
front of a selector lug position on the inter- 
posers. Each selector lug that is present on 
any given interposer will push its associated 
selector bail forward. Seven latch interposers, 
located to the left of the printer under the sel- 
ector bails, are controlled by the selector bails, 
one interposer for each bail. 

Each interposer has a lug at the top which 
fits in front of its selector bail. As the bail 
(or bails) is pushed forward by the selector in- 
terposer, the associated latch interposer will 



be pulled forward. Attached to the rear of the 
latch interposers are adjustable links which 
connect to the seven latches. Thus, the end re- 
sult of latching a selector interposer is the un- 
latching of a connbination of selector latches. 

INTERPOSER LATCH SPRINGS 

From the time the interposer is pushed 
down by the keylever pawl to the nnoment of 
impact between the interposer and the filter 
shaft, enough time could elapse to allow the in- 
terposer to restore up before it is struck by the 
filter shaft. To prevent this from occurring, 
the latch spring is used (figure 36). The latch 
spring is a spring finger which is held slightly 
deflected to the rear when the interposer is at 
rest. When an interposer is pushed down, its 
latch spring snaps forward over the top of the 
interposer and holds it down until the filter 
shaft drives the interposer forward. The in- 
terposer can now be restored by its extension 
spring. This arrangem.ent also allows an in- 
terposer to be latched while another is being 
operated. Thus, when the first interposer has 
restored, the second will then be immediately 
operated. This is called character storage and 
compensates for erratic typing rhythm. 
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Interposer 





Selector Compensator 
Tube 

Interposer 
Latch 
Spring (Sk 

Selector Compen- 
sator Ball 



A. at Rest B. Latched Down 

Figure 36. Interposer Latch and Selector 

SELECTOR COMPENSATOR 

The purpose of the selector compensator is 
to prevent the depression of two keylevers si- 
multaneously, which would cause a selection 
error. The compensator contains steel balls 
which are packed very close together. The 
hook-shaped lugs on top of all the interposers 
fit into slots in the selector compensator tube 
but, in the rest position, do not extend into the 
steel balls. The steel balls are adjusted, by 
means of adjusting screws at either end of the 



compensator tube, just loose enough for one in- 
terposer lug to fit between the balls (figure 36). 
Latching one interposer down shifts the balls in 
the tube tightly against one another to prevent 
another interposer from being latched down. 






ure 37) will prevent either interposer from 
latching. When the interposer is driven for- 
ward by the filter shaft, its lug will be pushed 
from between the steel balls and another inter- 
poser can now be latched down. 
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INTERPOSER 
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Figure 37. Selector Compensator Action 



CYCLE CLUTCH LATCH 



The cycle clutch latch (figure 38) must be 
tripped upon depression of a keylever or no 
printing will occur since the cycle shaft'^ill not 
be rotating. A thin metal plate mounted to a 
rubber backing on the latch prevents the cycle 
clutch sleeve from rotating. Holding the sleeve 
stationary prevents the clutch spring from 
winding around the rotating pulley hub. On a 
bracket toward the front of the printer, the 
latch pivots from the top in a vertical position. 
The latch is held to the rear, under the lip of 
the cycle clutch sleeve, by the cycle clutch 
latch link and cycle clutch latch pawl. The 
latch pavi^l pivots on the link and the front of the 
pawl is spring loaded upward and into the cycle 



clutch keeper (figure 38). The latch link is 
spring- loaded to the front by an extension spring 
but it cannot move as long as the latch pawl is 
held by the keeper. 

When an interposer is latched down it exerts 
a downward push on the bail which, in turn, 
pushes down on the latch pawl. As soon as the 
latch pawl is pushed past the keeper, the latch 
link will be pulled to the front by its extension 
spring. The bottom of the latch, being con- 
nected to the latch link, will no-w be pulled to- 
ward the front of the machine away from the 
cycle clutch sleeve ^which wll now be allowed 
to rotate and bring the cycle clutch into opera- 
tion. 




Cy. CI. Keeper 

Cy. CI. Latch link 



Cy. 01. Sleeve 
Cy. CI. Latch 



Figure 38. Cycle Clutch Latch Mechanism 
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The cycle bail damper (figure 39) is a series 
of two levers, one on each end of the power frame, 
which are used to lightly slow down the upward 
movement of the cycle bail when it restores. This 
prevents bouncing which could cause the bail to trip 
the latch pawl inadvertently. A downward extension 
of the damper rests against the front of the bail. An 
extension spring, connected between each damper 
and the cycle bail, acts to spring-load the ball up- 
ward and to hold the damper arm against the cycle 
bail to provide the dampening effect. 

Cam Follower 

Cycle Bail Damper Latch" 

Cycle Clutch\ 




re 

Restoring Operation 



Cycle Shaft Sleeve 
Figure 39. Cycle Clutch Latch 



RESTORING MECHANISM 

The clutch latch restoring mechanism (figure 
39) consists of a cam mounted to the cycle shaft 
and a cam follower arm which is an extension 
of the cycle clutch latch. The cam follower 
arm has an adjustable steel roller mounted on 
it ^vhich rides on the cam during a rotation of 
the cycle shaft. At rest, the roller is directly 
above the low spot on the restoring cam but not 
in contact with it. When an interposer is latch- 
ed down, the cycle clutch latch will be pivoted 
forward from the cycle clutch sleeve. As this 
occurs the cam follower roller will drop onto 
the restoring cam. As the cam rotates with the 
cycle shaft, a high point of the cam will begin 
pushing the cam follo-wer arm roller upv/ard. 
As this occurs, the latch will be pivoted back 
into the path of the next lip of the sleeve and 
will stop sleeve rotation. As the latch is pi- 
voted toward the rear, it will pull the latch link 
back far enough to permit the latch pawl to seat 
behind the keeper. The low point of the re- 
storing cam will now be beneath the cam fol- 
lower arm roller again and a restoring opera- 
tion will have taken place. 

EXTRA CYCLES 

If for any reason the cycle clutch rotates 
without having at least one selector interposer 
latched down or a print magnet energized, a 
rotate +5 tilt 3 print operation will occur. On 
the correspondence typewriter the resultant 
character which prints will be a dash or under- 
score. This is a malfunction known as extra 
cycles. 



SUMMARY OF A PRINT OPERATION 

1. Depress print character keylever 
Z. Latch selector interposer down 

3. Push down cycle bail 

4. Trip cycle clutch latch pawl from keeper 

5. Trip cycle clutch latch from sleeve 

6. Begin rotation of cycle shaft 

7. Begin rotation of filter shaft 

8. Drive selector interposer for'ward 

9. Push selector bail(s) forward 

10. Pull latch interposer forward 

11. Pull selector latches forward 

12. Begin downward motion of latch bail (the 
dwell of the cams is such that the latch bail 
will not start downward at the same time 
that the cycle shaft begins to rotate -- this 
allows time to unlatch the latches). 

13. Selector interposer restores 

14. Restore cycle bail 

15. Selector bail(s) and latch in te r p o s e r(s) 
restore 

16. Latches restore (by now the latch bail -will 
have started do-wnward and the latches w^ill 
only ride on the side of the bail) 

17. Cycle clutch cam follower arm begins to 
rise on the cam 

18. Cycle clutch latch pawl restores on keeper 

19. Cycle clutch latch stops rotation of cycle 
clutch sleeve after 180° 

20. Latch bail restores upward (five -unit bail 
downward if it was used) 

21. End of operation. 

Holding the keylever do\vn throughout the op- 
eration will cause the upper lug of the restoring 
interposer (figure 40) to contact the keylever 
pawl and hold it t o the rear. The interposer 
cannot again be latched down tintil the keylever 
is released permitting the pawl to restore over 
the lug of the interposer. This assures a sin- 
gle Operation for each depression of a keylever. 



Upper Sta 



Keylever Pawl 

■Deflected 




Lower Stop 

Keylever 
Spring 



Figure 40, Keylever Held Depressed 

Answer the following questions: 

1. What is the purpose of the filter shaft? 

2. When will the cycle clutch latch link be re- 
leased? 
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3, The first and fifth (from the front) selector 
lugs are present on a selector interposer. 
Which upper case character does the inter- 
poser represent? Lower case character? 



4. What assures a single print operation for a 
single depression of a single keylever? 



PRINT SELECTION UNIT 



The purpose of the print selection unit is to 
allow a computer or other output device to 
select the printer for a print operation. When 
printing occurs in this manner, most of the 



keyboard mechanism is by-passed. Seven mag- 
nets are used in the print selection tmit (figure 
41), one for each rotate latch, tilt latch and one 
for the check latch. 




Figure 41. Selector Magnets 



To print, two basic events must occur: 1) trip 
the cycle clutch and 2) unlatch the proper com- 
bination of latches. 

CYCLE CLUTCH TRIP MECHANISM 

When an armature attracts to its magnet, 



the operating end of the armature pushes the 
trip bail to the rear (figure 42). A link con- 
nected to the bail will also be pulled to the 
rear. The other end of the link connects to the 
latch lever. A hook on the front o f the latch 
lever will pivot downward and disengage from a 
lug on the trip lever. The trip lever is spring 



Cycle Clutch Latch 
Clutch Sleeve 



Cycle Clutch 
Latch Link 




Inhibitor Trip 
Lever 



Figure 42. Cycle Clutch Trip Bail 
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loaded to the front and pivots toward the cycle 
clutch latch, tripping it free of the cycle clutch 
sleeve. At the same time the inhibitor trip 
lever will pivot through an arc and push the 
inhibitor pawl (which is spring-loaded upward) 
from the path of the cycle clutch latch. The 
cycle shaft can now rotate. As the restoring 
cam restores the cycle clutch latch to the rear, 
the latch will push the trip lever to the rear. 
The tip of the latch lever (being restored by the 
de-energizing magnets, plus a small extension 
spring) will now latch in front of the lug on the 
trip lever while the inhibitor pawl is allowed to 
restore upward and in front of the cycle clutch 
latch. 



LATCH PUSHER CAMS 

The latch pusher cams are located on the 
cycle shaft between the positive cams. The 
cams operate the latch pusher bail (figure 43) 
which allows the latch pushers to operate. As 
the cams begin to rotate with the cycle shaft. 



the bail immediately rises because the cam fol- 
lower arms are entering the low dwell of the 
cams. Further rotation forces the pusher bail 
downward to a restored position at the end of 
the cycle shaft rotation (figure 44). 
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PUSHER 

CAM 
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PUSHER BAIL 




AGAINST BAIL 



NOTCH IN ARMATURE 



Figure 43. Latch Pusher at Rest 
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Figure 44. Latch Pusher Bail Operation 
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SELECTOR LATCH PUSHERS 

There are seven latch pushers (figure 45) 
which pivot about the pivot shaft. The pushers 
are sprijig-loaded at the rear against the latch 
pusher bail. The tails of the latch pushers 
fit into notches in the operating end of the mag- 
net armatures. The front end of each latch 
pusher, called the pusher, rests against the 
latch extension of the selector latches (figure 
46). Any miagnets that are pulsed will pull their 
associated armiatures away from the tails of 
their latch pushers. As the latch pusher bail 
begins to rise because of latch pusher cam ro- 
tation, extension springs force the freed latch 
pusher tails to rise. The front of the pushers 
will then move their associated selector latches 
to the front and out from under the latch bail. 

The notches in the arm.atures of magnets not 
pulsed prevent their respective latch pusher 



tails from being pulled upward when the latch 
pusher bail rises. Thus, their respective 
latches will remain beneath the latch bail and 
will be operated downward. As the latch pusher 
cams continue rotating, their high dwells will 
force the latch pusher bail downward. A.s this 
occurs, the tails of the latch pushers will be 
forced downward by the bail and will seat inside 
the notches of the magnet armatures. 

SELECTOR ARMATURE RESTORATION 

The cycle clutch trip bail mtake certain that 
the magnet armatures move away f r o m the 
miagnets at restoration time. An eccentric stud 
on the latch pusher bail arm pushes the trip 
bail downward which restores the armiatures. 
This overcom.es any residual magnetism which 
could develop and assures quick armature res- 
toration. 
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Figure 45. Selector- Lat ch Pusher 
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Latch Pusher Bail 



Latch Extension 
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Latch Pusher 




Latch Pusher Spring 



Latch Pusher Tail 



Figure 46. Latch Pusher Assembly 



Answer the following questions: 

5. What restores the latch lever? 

6. By what is the latch pusher bail operated ? 

7. Are the latch pushers spring-loaded into the 
active or inactive position? 



26 



SELECTION CONTACT ASSEMBLY 



CONTACT ACTUATORS 

There are seven contact actuators; each is 
operated by one of the selector latch extensions 
with the exception of the five -unit actuator 
which is operated by the five -unit bail (figure 
47). Each selector latch extension is position- 
ed immediately above the top of its contact 
actuator (figure 48). Ifa selector latch re- 
mains latched (beneath the latch bail) during a 
print operation, the latch and its extension will 
be operated downward. The latch extension will 
then push the actuator down in its guide and 
transfer two sets of transmitting contacts (fig- 
ure 47) by means of two cross bars mounted on 
the bottom of each actuator. The spring ten- 
sion of the contacts restores the actuator when 
the latches restore. 
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Transmitting Contacts 
Figure 47. Contact Actuators 



Selector Latch 
Latch Extension 



Contact Actuator (Top) 



Contact Actuator (Bottom) 




Figure 48. Contact Actuator and 
Selector Latch Extension 

There are seven sets of transmitting con- 
tacts which cause a 7-bit code to be transmitted 
to the typewriter controller. Any transmitting 
contact which is operated by its actuator will 
cause an open to be felt in the controller for 
that associated bit position. This will be in- 
terpreted as a logical 0. 



PARITY CHECK 

The parity check monitors that an odd num- 
ber of latches are unlatched during any print 
cycle, thereby providing immediate detection of 
a latch sticking beneath the latch bail or a latch 
popping out from beneath the bail. This assem- 
bly requires an extra latch, a selector bail, a 
latch interpose r, a latch pusher and a magnet. 
The extra latch, called the check latch, does 
nothing but operate its associated actuator if 
the latch is left latched. When an output opera- 
tion is initiated to the typewriter and only the 
check latch magnet is pulsed, a +5 rotate tilt 3 
operation will occur. 



The five -unit actuator is operated upward by 
the spring tension of its contacts and is re- 
stored downward by the five-unit bail. During 
all positive operations the actuator is held 
downward by the bail; during a negative opera- 
tion the bail will move upward allowing the con- 
tacts to operate upward. 



Answ^er the following questions: 



8. What restores the contact actuators? 



9. Why will a dash (-) print in the event of 
extra cycles? 
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Figure 49. Power Off Keyboard Lock 



CHAPTER 4 
KEYBOARD LOCK 



TYPES OF KEYBOARD LOCK 

The keyboard lock mechanisms must be used 
during: 1) power off, 2) output mode (selection 
by an output device), and 3) line lock (carrier 
has reached right hand margin) conditions. In 
the first condition, a print operation is gener- 
ally undesirable when power is first turned on. 
In the second condition, printing is undesirable 
fronn the keyboard when an output device, such 
as a computer, is outputting to the printer. In 
the third condition, printing is undesirable when 
the carrier has reached the right-hand rnargin. 

POWER OFF KEYBOARD LOCK 

Power off keyboard lock is accomplished by 
the link (figure 49) which attaches to the top 
part of the power on/off switch. The other end 
of the link attaches to a bellcrank which con- 
nects to the lockout bail extending across the 
printer beneath the keyboard. 

When the switch is turned off, the bail pi- 
vots forward against the cycle clutch pawl stop 
located beneath the cycle clutch latch pawl ex- 
tension. The pawl stop, when pushed forward, 
prevents the latch pawl from tripping and, in 
turn, prevents a cycle clutch operation. Simul- 
taneously, a special bellcrank at the left side of 
the keyboard rotates into the selector compen- 
sator by means of a link attached to the lockout 
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bail. This prevents the latching down of an in- 
terposer. At the right side of the lockout bail, 
a link rotates a D-shaped shaft located beneath 
the operational mechanism, thereby preventing 
the backspace, spacebar, tab, carrier return 
and indexing operational interposers from being 
unlatched. 



OUTPUT MODE KEYBOARD LOCK 

Output mode keyboard lock (figure 50) is ac- 
complished by means of the keyboard lock sole- 
noid which is held bolted to the underside of the 
frame by a bracket. The lockout lever is fas- 
tened to the bracket by a pivot screw. The 
sloped front surface of the lockout lever is 



spring -loaded upward except when the solenoid 
is energized. When energized, the solenoid 
pulls the lockout lever down. The sloped edge 
rides on the bail roller (figure 51) and forces 
the lock bail forward. Note that the lock bail is 
not the same as the lockout bail. 

Attached to the lock bail are three links and 
a slide assembly (figure 50) which: 

1. lock the functional keylevers and spacebar. 

2. operate the keyboard lock contact. 

3. lock all 44 character interposers. 

4. return the machine to lower case if in upper 
case. 

5. lock the cycle clutch latch pawl. 
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Figure 50. Output Mode Keyboard Lock 
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Figure 51. Lockout Lever 



The link at the far right of the bail locks the 
functional keylevers. It is fastened to a bell- 
crank whose front end makes contact with the 
lockout comb. A push on the link by the lock 
bail causes the front of the bellcrank to move to 
the right allowing the lockout comb to spring- 
load to the right. The teeth of the lockout comb 
are now under the fimctional keylevers and 
block them from being pushed down. The 
spacebar, however, cannot be locked in this 
fashion since it h a s no keylever. Instead, a 
lock collar is fastened to the spacebar shaft. 
As the bellcrank moves to the right, the tip of 
it will slide under a step in the collar. This 
prevents the spacebar from being depressed 
(figure 52). The other end of the bellcrank 
transfers keyboard lock contacts. 

The second link from the right is connected 
to the bottom of the wide interposer lock bail 
which runs the width of the printer. The bot- 
tom edge of the bail protrudes beneath the rear 
extensions of the interposers and, when pulled 
forward, prevents the interposers from being 
pushed down. 
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Figure 52. Spacebar Lock Collar 
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The third link, at the far left of the lock 
bail, operates the shift-lock interposer (figure 
53). A frontward push on the link moves the 
interposer to the front where it makes contact 
with a stud on the lock arm. The lock will be 
pushed away from the shift stop, freeing the 
shift key, and allowing the printer to return to 
lower case. 

The slide assembly (figure 50), by means of 
a link, will cause the cycle clutch pawl stop to 
pivot underneath the cycle clutch pawl pre- 
venting the cycle clutch from unlatching. 

SHIFT LOCK 
INTERPOSER 




SHIFT 
UNLOCK 
LINK 
LOCK 
ARM 
^TRIPS SHIFT-LOCK LATCH 

Figure 53. Shift- Lock Interposer 



LINE LOCK KEYBOARD LOCK 

The line lock keyboard lock (figure 54) is 
accomplished by the bellringer bail. As the 
carrier comes in line with the right hand mar- 
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bracket, which is mounted to the carrier, 
makes contact with the bellringer bellcrank, 
causing it to rotate clockwise. The other end 
of the bellcrank forces the bellringer bail for- 
ward. 

"Welded to the left side of the bellringer bail 
is an arm which extends downward. Its tip is 
just above the keyboard lock lever (figure 54). 
As the bail moves forward, the arm is forced 
down, pushing the keyboard lock lever down. 
An extension spring connects the lock lever to 
the keyboard lock bellcrank and the bellcrank 
will now be pulled between the steel balls. 
This prevents a selector interposer from 
being latched down until a carrier return, a 
margin release, a spacebar, or a tab opera- 
tion has been initiated. 

Answer the following questions: 

1. How does the power off keyboard lock pre- 
vent the cycle clutch from tripping? 

2. What prevents the latching down of a selector 
interposer during a line lock keyboard lock ? 

3. Are the selector interposers prevented from 
latching during an output mode keyboard lock ? I£ 
yes, how ? If no, why not ? 
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Figure 54. Line Lock Keyboard lock 
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Shift Cam 




Shift Arm 



Figure 55. Shift Cam and Shift Arm 



CHAPTER 5 
SHIFT OPERATION 



SHIFT MECHANISM 

The shift mechanism rotates the typehead so 
as to position either the upper-case hemisphere 
or the lower-case hemisphere in front of the 
platen. Either of the two SHIFT keybuttons or 
the LOCK keybutton, while depressed, causes 
the typehead to rotate 180° counterclockwise, 
placing the upper-case hemisphere tow^ard the 
platen. Releasing either SHIFT keybutton al- 
lows the typehead to rotate 180° clockwise, 
placing the lower-case hemisphere toward the 
platen. 

The shift mechanism consists of the shift 
arm, shift cam, wrap spring clutch and clutch 
control, and interlocks. The mechanism, lo- 
cated on the outside of the power frame, is 
driven by the right end of the operational shaft. 

When the right-hand rotate pulley (figure 55) 
moves away from or toward the powerframe, 
pressure on the rotate tape (see figure 24) 
causes the typehead to rotate. 
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The SHIFT keybuttons are located at the 
front corners of the printer and are linked to- 
gether by the shift bail (figure 56). Depressing 
one keybutton will cause the other to drop. The 
LOCK keybutton is attached to the left SHIFT 
keybutton and, when depressed, will lock the 
SHIFT keybuttons down keeping the printer in 
upper case. 

When either of the SHIFT keybuttons are de- 
pressed they become released from the locking 
mechanism. Either SHIFT keybutton causes 
the shift release link, at the right of the print- 



er, to be pushed to the rear. The right-hand 
rotate pulley is attached to the shift arm which 
pivots left to right at the bottom. The rotate 
pulley is prevented from moving front to rear 
by the shift arm brace which is connected from 
the pivot pin to the shift arm. An adjusting 
screwnear the top of the shift arm rests against 
a mounting screw in the frame while the printer 
is in lower case. Forcing the shift arm away 
from the sideframe causes the typehead rota- 
tion to upper case. This is accomplished by the 
shift cam. 




Shift Clutch Ratchet 



Figure 56. Shift Release Mechanism 

The shift cam has a high point and a low 
point, 1800 apart. It is round and fits about the 
operational shaft bearing extension on the out- 
side of the powerframe. It rotates between tv/o 
rollers, a fixed roller mounted to the side- 
frame and the shift arm roller which will ride 
the camming surface of the shift cam. The 
camming surface is not on the perimeter of the 
cam (it is round) but rather on the right side 
and the tension on the rotate pulley at the top of 
the shift arm holds the cam tightly between the 
two rollers. When the cam's low point is be- 
tween the two rollers, the printer will be in 
lower case (figure 57a). Conversely, allowing 
the high point of the cam to ride between the two 
rollers will place the printer in upper case (fig- 
ure 57b). The shift cam rotates only when a 
shift operation is called for and, with the oper- 
ational shaft turning continuously, a spring 
clutch, of the type used in the cycle clutch, is 
used. 
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Figure 57. Shift Operation (Rear View) 
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Set-screwed to the operational shaft, just to 
the right of the shift cam, is the shift clutch 
arbor which rotates continuously with the oper- 
ational shaft (figure 58). A wrap spring fits 
around the clutch arbor. An extension on the 
left side of the spring fits into a notch of an ad- 
justable plate held tightly to the right side of 
the cam by two screws. The right extension of 
the spring fits into one of several notches in 



Shift Cam 



Operational 
Shaft Bearing 




the left side of the shift clutch ratchet. The in- 
side of the spring is smaller in diameter than 
the arbor and, if not held disengaged, the 
spring will collapse tightly about the arbor, 
causing it, the cam, and the ratchet to rotate 
180°, As the cam rotates, the high or low 
point will either force the shift arm away from 
or toward the sideframe causing the typehead to 
rotate 180°, djj) 
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Figure 58. Shift Clutch 



The shift release arm, which connects to 
the other end of the shift release link, holds 
the spring disengaged when a shift operation is 
not called for. The rear extension of the shift 
release arm has a flange formed to the right 
which makes contact with one of two lugs on the 
left side of the shift clutch ratchet (figure 59). 
While this contact is made, the ratchet will 
prevent the clutch spring from wrapping around 
the rotating arbor. 
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a. Lower Case Eosition b. Upper Case Position 

Figure 59. Shift Clutch Release Arm 

The two lugs on the ratchet are called the 
inner lug (metallic) and the outer lug. In the 
lower-case position, the tip of the shift clutch 
release arm makes contact iwith the inner lug 
due to an extension spring on the shift clutch 
release arm pulling the arm downward. 



As a SHIFT key is depressed, the shift re- 
lease link is pushed to the rear, pushing the 
bottom of the shift release arm to the rear. 
This raises the formed tip of the shift release 
arm. The arm no longer makes contact w^ith 
the inner lug of the ratchet, thereby allowing 
the spring to collapse about the turning arbor. 
As the cam rotates, it forces the shift arm 
away from the sideframe. When the mechanism 
has rotated 180°, the outer lug of the ratchet 
makes contact with the raised tip of the shift 
release arm. The spring unwinds and prevents 
rotation of the shift mechanism. The mechan- 
ism remains in the uppercase position until the 
SHIFT key is released. 

With the SHIFT key released, the shift re- 
lease arm will fall a-way from the path of the 
ratchet's outer lug. A rotation of 180° then 
occurs, after which time the ratchet's inner lug 
makes contact with the shift release arm. The 
spring then unwinds and prevents rotation of the 
shift mechanism. 

A shift cam stop, moimted to the adjustable 
plate of the cam, prevents the cam from over- 
throwing the rest position. The cam stop oper- 
ates against the rear side of the inner lug. As 
rotation occurs, the shift cam stop (figure 60) 
follows the ratchet's inner lug. When the ratch- 
et stops, the cam's momentum keeps it moving 
until the shift cam stop contacts the inner lug. 
At this time cam rotation ceases. 

Mounted below the cam is the shift detent 
arm which pivots up and down. A nylon roller, 
mounted on the detent arm, is spring-loaded 
upward and rides on the outer perimeter of the 
cam. The roller seats into one of two notches, 
called detents, when the cam rests in either 



33 



upper case or lower case. This assures exact 
cam positioning in either case (figure 61). 

The shift cam brake (figure 60) is an ad- 
justable spring steel arm having a nylon shoe 
mounted to its end. The brace prevents cam 
overthrow when shifting from upper case to 
lower case. As the shift begins, the shift arm 
roller rides from high point to low point of the 



cam. Because the arm is spring-loaded in- 
ward it tends to accelerate the speed of the cam 
and could cause excessive noise or parts break- 
age. However, a raised portion of the cam 
contacts the nylon shoe creating friction and 
causing the cam to slow down to normal speed. 
This makes the shift speed the same for both 
cases. 
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Figure 61. Shift Arm and Detent 



CHARACTER INTERRUPTER 



A character cannot be printed while a shift 
is in progress. This is so because an errone- 
ous character would print since the typehead 
would not be in the home position as the rotate 
mechanism operates. By blocking the release 
of the cycle clutch, the print operation is de- 
layed until the shift operation has completed. 

The shift detent armi prevents printing during 
a shift operation. The front end of the arm is 



slotted (figure 62) to hold the character inter- 
rupter bail. Attached to the left end of the 
bail is the character interrupter pawl which is 
in line and slightly below the cycle clutch latch 
link. As the shift cam begins to rotate the de- 
tent roller must ride out of the detent. This 
pivots the front of the detent arm upward 
causing the character interrupter bail to pivot 
counterclockwise. The character interrupter 
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Figure 62. Character Interrupter 
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pawl pivots into the path of the cycle clutch 
latch link preventing sufficient forward move- 
ment to trip the cycle clutch latch from the 
sleeve. When shifting has completed, the de- 
tent roller seats in a detent notch of the cam. 
This moves down the front end of the detent arm 
and pivots the character interrupter pawl away 
from the latch link, allowing a print operation 
to be completed. 

The character interrupter pawl is spring 



loaded to an adjustable stop on the interrupter 
bail (figure 62). The spring load allows the 
pawl to give way to the latch link in the event of 
a collision. A collision occurs between the 
pawl and the link if a character keylever and 
the shift key are depressed simultaneously. To 
prevent damage, the pawl yields to the link by 
overcoming the torsion spring as the bail ro- 
tate s . 



SHIFT INTERLOCK 



With printing in progress, a shift must be 
inhibited. When ready to strike the platen, the 
typehead is locked in place by the tilt and ro- 
tate detents. At this time, a pull by the shift 
arm would cause parts breakage. 

The shift interlock prevents a shift if a, pxint 
operation is already in progress. The shift in- 
terlock arm (figure 63) is pivot-mounted on the 
right side of the frame. The rear portion of the 
shift interlock arm extends downward toward 
the top of the shift clutch ratchet. The front 
part of the interlock arm has a roller mounted 
to it; the arm is spring-loaded onto the shift 
interlock cam. The cam is mounted to the right 
end of the filter shaft with two set screws. It 
has already been shown that the shift miechan- 
ism will not be allowed to rotate until the 
ratchet is released. In the rest position, the 
shift interlock cam follower roller will be in 
the low dwell of the cam and the rear tip of the 
shift interlock will be above the shift clutch 
ratchet. However, when a keylever is de- 
pressed the rotation of the filter shaft causes 
the high point of the interlock cam to force the 
front of the shift interlock arm upward, pivoting 
the rear down into the teeth on the top of the 
ratchet. This prevents the ratchet from turning 
even though the shift release arm may b e 
raised by depressing the shift key. The shift is 
then locked out until the cam on the filter shaft 
rotates to its low point and the interlock arm 
pivots- away from the ratchet, allowing the 
ratchet to rotate. 

BEATING THE SHIFT 

Should the shift key be depressed immedi- 
ately after a character key, the shift arm could 
move somewhat before the filter shaft actuates 
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Figure 63. Shift Interlock 



the shift interlock. This could cause erroneous 
characters to print because the typehead would 
not be in the home position when the print cycle 
began. This is known as beating the shift and 
occurs most frequently when shifting from up- 
per to lower case. It is no p r obi e m when in 
lower case because the shift arm roller is not 
in contact with the low point of the cam (the ad- 
justable screw is contacting the side frame). To 
cause the shift arm to move, the cam must 
rotate somewhat before it forces the shift arm 
outward. This is sufficient time for the filter 
shaft to activate the shift interlock. 

In upper case the shift arm roller is press- 
ing directly against the raised portion of the 
cam; consequently, any cam rotation could al- 
low the shift arm movement inward from the 
high point toward the low point. This problem 
is eliminatedto a degree by allowing along high 
dwell on the cam. Although the cam begins to 
rotate, the shift arm cannot move until a lower 
dwell comes under the roller. This is gener- 
ally sufficient time for the filter shaft to acti- 
vate the shift interlock. 
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SHIFT MAGNETS 



The shift magnets (figure 64) allow the com- 
puter to control shifting. The two shift nnagnets 
are mounted on the right side of the power- 
frame beneath the shift cam. The magnet to- 
■ward the front is the upper-case magnet. Its 
armature is long and comes in contact with a 
pin on the shift release arm. When the arma- 
ture is attracted to the magnet the shift re- 
lease arm will be pushed to the rear; a formed 
bottom extension of the armature will pivot 
downward. The lower-case armature, which 



is spring loaded to the front, slides into the 
formed end of the upper-case armature and 
prevents it from moving back up. This locks 
the shift in upper case. When tlie lower-case 
magnet is pulsed, its armature moves to the 
rear out of the formed end of the upper -case 
armature. This allows the upper-case arina- 
ture to snap forward, enabling the shift re- 
lease arm to move forward through the action 
of its extension spring. The shift now returns 
to lower case. 
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Figure 64. Beginning of Upper-Case Shift Operation (Shift Ratchet Missing) 
SHIFT CONTACT AND CAM FOLLOWER ASSEMBLY 



The shift contact and cam follower assembly- 
is located on the right side of the frame to the 
rear and above the shift nnagnets (figure 65). It 
consists of a cam follower and two contact as- 
semblies. 

The cam follower is spring loaded onto the 
right side of the cann and leads the shift arm by 
90°. When shifting to upper case, the high 
dwell of the cam will pass under the cam fol- 
lower roller forcing it outward (figure 65). 
When the high point of the cam is under the 
shift arm roller the cam follower arm moves 
inward and comes to rest at a point midway be- 
tween the high and low dwell. 

Whien shifting to lower case, (figure 65) the 
low dwell of the cam will pass under the cam 
follower roller allowing it to move inward. As 
the low dwell continues toward the shift arm 
roller the cam follow^er arm moves out to 
another rest position halfway between the high 
and low dwells. The two rest positions are 
180° apart from each other and are approxi- 
mately midway between the high and low dwells. 
This arrangement permits the cam follower 
arm to move outward for an upper-case shift 
and inward for a lower-case shift but always 
returns to a rest position. 



CONTACT ACTUATING ARM 

The contact actuating arm (figure 65), set- 
screvv^ed to the bottom of the cam follower arm, 
controls the feedback and transmitting contacts. 
As the camfollov/er moves outward (upper case) 
the actuating arm moves inward, transferring 
the two inner sets of contacts (figure 64). 
Moving the cam follower arm inv.'ard (lower 
case) pivots the actuator arm outward and 
transfers the two outer sets of contacts (fig- 
ure 65). In both cases the actuator arm re- 
turns to the rest position. 

SHIFT CONTACT ASSEMBLIES 

There are two types of shift contacts (figure 
65): feedback and transniitting. The feedback 
contacts (C3 and C4), located to the front of the 
transmitting contacts, generate a busy signal 
while being transferred (open). The C3 con- 
tacts, located to the left of the C4 contacts, 
transfer during an upper-case shift; the C4 con- 
tacts transfer during a lower-case shift. The 
transmitting contacts indicate what type of shift 
is occurring. 
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Figure 65, Beginning of Lower- Case Shift Operation 



SfflFT MODE CONTACTS 



The shift mode contacts indicate whether the 
printer is in upper or lower case. They are 
mounted just above the feedback and trans- 
mitting contact assemblies (figure 65). Either 
of these two contacts will always be held trans- 
ferred by the shift arm tab bolted to the rear of 
the shift arm. 



Answer the following questions: 



1. What directly drives the shift cam during a 
shift operation? 



2. What two things prevent overthrow of the 
shift cami? 



3, What are the purposes of the shift detent 
arm? 



4. When does "Beating the Shift" normally 
occur? Why? 



5. What is the purpose of the cam follower 
arm? 
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Figure 66. Tilt Ring Detenting 



CHAPTER 6 
ALIGNMENT 



Alignment is the process of positioning the 
typehead exactly both vertically and horizon- 
tally, hefore printing. Several factors, in- 
cluding changing spring loads and system elas- 
ticity, can adversely affect alignment. This is 
undesirable since print quality is affected. 

TILT ALIGNMENT 

Tilt mechanism alignment assures proper 
vertical positioning of the typehead. This align- 
ment also assures proper tilt band positioning 
during print. The tilt latches position the tilt 
ring coarsely; the tilt detent mechanism refines 
and locks the tilt ring to the exact desired posi- 
tion. A specific amount of play is present in 
the tilt ring at the point of connection between 
the tilt pulley link and the tilt ring. The play 
overcomes any tendency of the tilt mechanism 
to supply too much or too little motion to the 
tilt ring. Four V-shaped notches (figure 66) 
are located on the left side of the tilt ring, one 
for each of the four tilt positions (left to right, 
tilt through tilt 3). The tilt detent is an arra 
which fits into a slot in the left side of the yoke 
and operates in the notches. The tilt detent is 
spring loaded upward into the notches. As the 
latches operate the tilt ring to the approximate 
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position the tilt detent will then enter the cor- 
rect notch and, because of the play, will seat 
the tilt ring in the exact print position (figure 
66) by locking into the tip of the notch. It 
stands to reason, then, that if the tilt mechan- 
ism cannot coarse align the tilt ring within the 
limits of the tilt ring play, the tilt detent will 
not be able to lock into the center of the notch 
and a print failure will occur (cutting off char- 
acters, etc.) or the detent nnight enter the 
wrong notch. The largest variation in coarse 
alignment between any two of the tilt positions 
cannot exceed the tilt ring play. This variation 
is known as bandwidth (figure 67) and can be 
observed by half- cycling, in turn, a tilt 
through tilt 3 character and observing the exact 
spot that the tilt detent enters the notch. 



The procedure is as follows: 

1. Power half-cycle the printer by placing the 
hooverometer handle (or the blade of a large 
screwdriver) on top of, and touching, the 
cycle clutch sleeve with the edge of it rest- 
ing against the latch pivot pin (figure 68). 
Strike any character. The handle will 
catch the lip of the sleeve after 90° of ro- 
tation. Now turn power off. Observe the 
position of the check pawl to be certain that 
it is seated in the ratchet (figure 69). A 
power half-cycle is used to allow for all the 
stresses in the system. 

2. Manually withdraw the detent from the 
notch and remove the tilt ring play by ap- 
plying gentle pressure on the upper ball 
socket toward the rear. 

3. Observe the point where the detent first 
touches the notch while allowing it to re- 
enter. 
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Figure 67. Bandwidth 
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Figure 68. Powered Half- Cycling Operation 
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Figure 69. 
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If the bandwidth is incorrect, it can be cor- 
rected by moving the tilt link (figure 70) up or 
down in the elongated slot in the tilt arm, sup- 
plying less or more motion to the tilt ring for 
the given amount of motion produced by the tilt 
differential. 

Vertical misalignment problems c ann o t be 
caused by the coarse alignment adjustments 
once the detent fully seats in the correct notch. 



In all probability, the problem then will be 
one of the following: 

1. Side play in the tilt detent. 

2. Side play in the tilt ring. 

3. Excessive upper ball socket play. 
4, 
5. 



Loose typehead mounting. 

Detent timing incorrect (not entering notch. 

at correct time). 

Vertical play in rear of carrier. 

Worn rocker shaft bearings. 
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Figure 70. Tilt Differential 



ROTATE ALIGNMENT 



As in tilt alignment, a detent is used to lock 
the typehead in the correct horizontal position. 
This detent, called the rotate detent (figure 71), 
locks into V-shaped notches in the typehead 
skirt. Specific head play is created by back- 
lash between the pins in the upper and lower 
ballsockets and the ball joint (dog-bone). Band- 
width is again used to permit proper adjustm^ent 
of the rotate mechanism. The tilt detent is 
perpendicular to, and fits into a notch in the 
center of, the rotate detent. The rotate detent 
is spring loaded upward against the tilt detent. 

Once the rotate detent has fully seated in the 
correct notch, horizontal misalignment cannot 
be attributed to coarse alignment. In all prob- 
ability, the problem then will be one of the fol- 
lowing : 

1. Detent timing incorrect. 

2. Rotate detent side play. 

3. Rocker sideplay. 

4. Escapement (spacing) problems. 
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ROTATE BANDWIDTH 

Bandwidth is the difference in detenting be- 
tween the character which detents the farthest 
in the negative direction and the character 
which detents the closest to the center of the 
notch (least negative). To make this check, 
headplay must be removed in the negative 
(clockwise) direction (figure 72). 
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Figure 72. Bandwidth 



Figure 71. Rotate Detent 
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HE AD PLAY 

Headplay is the distance the typehead moves 
horizontally with the rotate detent removed. It 
should be approximately 0. 045 inche s (figure 
73). 



TYPEHEAD HOMING 

Typehead homing is the alignment of the 
typehead to the character that will detent the 
least negative (most positive) and still be on the 
negative (right) side of the notch. It should de- 
tent 0. 010 to 0. 020 inch from the center of the 
notch with the headplay removed in the negative 
direction (figure 73), 
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Figure 73. Typehead Homing 



Head Play 

Removed 
the 
ositive 
irection 



"Head Play" 
'Approx. .045") 



DETENTING 



When the tilt and rotate detents are en- 
gaged, the typehead is locked. The detents 
must not be permitted to engage until the type- 
head has been coarsely positioned vertically 
and horizontally. Then the detents must be en- 
gaged to prevent the typehead from moving 
while it strikes the platen. 

Preventing the tilt detent from rising also 
stops the rotate detent because of their mount- 
ing. An arm, called the detent actuating lever, 
is pivot-mounted on the left side of the rocker 
and comes in contact with an extension or leg of 
the tilt detent (figure 74). The front part of the 
detent actuating lever makes contact with a 
roller which rides freely on a pin connected to 
the detent cam follower. The detent cam fol- 
lower, which pivots left to right at the bottona, 
rides against the edge of the detent cam set- 
screwed to the print sleeve. In the rest posi- 
tion, the high point of the cam forces the cam 
follower to the left -which, in turn, holds the de- 



tent actuating lever to the left and thus holds 
the leg of the tilt detent to the left. This keeps 
both detents down and prevents them from en- 
gaging. 

As a print operation occurs, the detent cam 
rotates with the print sleeve. When the type- 
head becomes coarsely positioned by the differ- 
ential mechanisms, a low dwell of the detent 
cam allows the cam follower arm, the detent 
actuating lever, and the detent leg to move to 
the right because of the extension spring on the 
rear of the tilt detent. When this occurs, both 
detents will move upward and lock in the 
notches in the tilt ring and typehead. 

The rotate detent (figure 71) contains an 
elongated slot at the front and slides into place 
rather than pivots. This sliding arrangement 
allows the rotate detent to seat at approximately 
the same angle in the typehead skirt for any of 
the four tilt positions. 
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Figure 74. Detent Mechanism 
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As the typehead travels --locked by the de- 
tents- -toward the platen, the detent cam. con- 
tinues to rotate but maintains the low dwell to 
keep the detents in place. Once a character 
has been printed, however, the typehead miust 
return to the home position. A high dv/ell on 
the detent cam forces the detent mechanisms to 
the left, causing both detents to pivot out of the 
notches and allows restoration of the typehead 
to the home position. 

Detent timing is critical and must be such 
that the detents will engage just as the type- 
head becomes positioned and disengage just as 
the typehead begins to tilt and/or rotate back to 
the rest position. Faulty detent timing can re- 
sult in damage --e s p e c ia 11 y to the typehead 
skirt teeth. 

DETENT TIMING 

If the rotate detent is allowed to enter the 



typehead too soon, it could enter the wrong 
notch. If this occurred on a positive rotation, 
the tape or typehead could break due to con- 
tinued pull on the rotate tape. If it happened on 
a negative rotation, the tape would become re- 
laxed and possibly jump off of the pulleys. This 
would probably cause tape breakage. 

Detent timing is controlled by the timing of 
the print shaft with respect to the cycle shaft. 
It should be set as late as possible --without 
restricting the restoration of the typehead- -to 
insure that the detents do not leave the type- 
head before printing occurs. This would affect 
print alignment. 

Some of the factors affecting detent timing 
are: 1) typehead homing, 2) rotate and tilt ad- 
justments, 3) print- shaft to cycle -shaft timing, 
and 4) detent actuating lever and cam adjust- 
ments . 



"WEAR COMPENSATOR 



The wear compensator prevents head drift 
created by wear in the rotate system.. The 
wear compensator is an integral part of the 
rotate arm and is able to sense and compensate 
for a change in position of the rotate arm 
caused by wear. 

The rotate pulley spring and the compen- 
sating arm spring apply constant pressure to 
the rotate system in the negative direction. 
When wear occurs at pivot points, bearings, or 
any place that opposes the combined tension of 
these springs, the play developed will be taken 
up immediately by these springs, causing the 
rotate arm to move toward the sideframe 
slightly and the typehead to rotate slightly in 
the negative direction. This is known as drift. 
Excessive drift will cause incorrect character 
selection and possible damage if not corrected. 
Some amoiint of wear will occur because of 
metal -to -metal abrasion; although the wear 
compensator cannot prevent wear, it can pre- 
vent head drift caused by wear. 

The wear compensator (figure 75) consists 
of three basic parts: 1) rotate arm, 2) com- 
pensating arm, and 3) nylon roller. 

The rotate arm (figure 75) pivots on a large 
pin in a bracket on the outside left of the frame. 
Mounted on the top of the rotate arm is the left 
hand rotate pulley. 

The compensating arm pivots at the same 
point as does the rotate arm. The rotate link 
connects to the lower extension of the compen- 
sating arm. The upper section fits between two 
sections of the rotate arm and is spring-loaded 
to the right by the compensating arm spring. 

The nylon roller sits in a vertical slot in the 
rotate arm. This slot and the top of the comi- 
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Figure 75. Basic Components 
of the Wear Compensator 



pensating arm are at an angle to each other and 
form a "V-shaped slot which holds the nylon 
roller in place. 

Figures 76 - 79 demonstrate the basic action 
of the wear compensator. 
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Figure 76 shows the wear compensator at 
rest (zero rotate) with no wear introduced in 
the system. The combined tension of the ro- 
tate tape (from the rotate pulley spring) and the 
compensating arm are acting together to pull 
the arm to the right, in the negative direction. 
The rotate link is acting to overcome this ten- 
sion. The nylon roller is positioned near the 
top of the slot. 
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Figure 76, Zero Rotate Position 

Figure 77 shows the wear compensator in 
the negative- 5 position, still with no wear in 
the System. In this position, the eccentric stud 
on the top of the rotate arm is just barely 
touching the sideframe of the printer. The ny- 
lon roller is still at the top of the slot. 
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Figure 77. Negative-5 Position 



Figure 78 shows the wear compensator in 
the rest position but with wear introduced in 
the system. Note that the pointer of the ro- 
tate arnn is no longer vertical but has moved to 
the right. Wear has been taken up on the nega- 
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roller is still at the top of the slot. 
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Figure 78. Zero Rotate Position With Drift 

Figure 79 shows the wear compensator in 
the negative-5 position with wear in the system. 
As the arm moves toward the sideframe, the 
rotate differential system is attempting to sup- 
ply exactly five units of negative motion to 
the rotate arm but, because it started at a point 
to the right of zero, the rotate arm will contact 
the sidefrarne--via the eccentric stud--be- 
fore the full five units of motion have been ex- 
pended. 

The differential system continues supplying 
force but only the compensating arm keeps 
moving since nothing blocks its inward travel. 
As this occurs, the V-slot opens and the nylon 
roller drops. Wear has been compensated for 
and drift has been eliminated since the rotate 
arm returns to the zero position. 

This, basically, is how the wear compensa- 
tor works. However, all of the parts in the 
system which are opposing the combined spring 
tension of the rotate pulley spring and the com- 
pensating arm spring are being flexed, some- 
what. Steel parts do have a measurable amount 
of flex when placed under stress. 

When wear is introduced into the system it 
is possible for the nylon roller not to drop on a 
negative five operation, and compensate for 
that wear because of flexing. As the eccentric 
stud contacts the sideframe and the com.pen- 
sating arm keeps moving, the sideframe will 
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Figure 79. Negative- 5 Position With Drift 

oppose much of the spring tension of the sys- 
tem and the rotate arm and compensating arm 
are then allowed to relax. However, the nylon 
roller will still be held between them. In the 
flexed position they hold the roller very tightly. 
In the relaxed position they hold the roller 
loosely, but they do hold it. This develops into 
a situation where wear or drift in the system 
has not caused compensation to occur but rath- 
er has only allowed the parts with stress on 
them to relax. Therefore, something must be 
done to relax the pressure on the nylon roller 
before compensation. In other words, stress 
must be removed before compensation occurs. 
This will allow compensation to occur for even 
minute amounts of wear. 



allowing the compensating arm to rotate about 
a point lower (closer to the rotate link) than the 
pivot pin. When this occurs sufficient extra 
motion will be supplied to the top as compared 
to the bottom of the compensating arnn to re- 
move the stress. The nylon roller will then 
drop for even small amounts of wear. 

The rotate eccentric arm (figure 80) pro- 
vides the ratio change to the compensating 
arm. The rotate eccentric arm is spring- 
loaded to the right and has a hole in it which 
fits around the pivot pin. An eccentric shoul- 
der protrudes from the arm with the center of 
the shoulder lower than the pivot hole. The 
compensating arm contains a large pivot hole 
(figure 81) which fits around the eccentric 
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Figure 80. Rotate Eccentric Arm 

shoulder of the rotate eccentric arm. Be- 
tween the +5 and -4 positions the compen- 
sating arm and the eccentric arm act as one as 
they pivot about the pin. However, at approxi- 
mately the -4 position, the lower extension of 
the eccentric arm will come in contact with a 
stop lug on the wear compensator bracket bolted 



WEAR COMPENSATOR RATIO CHANGE 

If the amount of motion supplied to the com- 
pensator arm can be increased sufficiently to 
relax the nylon roller and still not allow it to 
drop, then the roller will be prepared to drop if 
just the slightest amount of wear is detected in 
the system. 

This is accomplished by means of a ratio 
change in the leverage supplied to the compen- 
sating arm. Through all rotate movements, 
from +5 to -4, there is a c on s tan t leverage 
ratio between a given amount of motion supplied 
by the rotate link to the bottom of the compen- 
sating arm, and the movement of the top of the 
rotate arm (which directly depends on the 
movemient of the top of the compensating arm 
through the nylon roller). However, from a -4 
to a -5 position, a ratio change will occur by 
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Figure 81. Com.pensating Arm Pivot Hole 
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to the sideframe (figure 82). When this occurs, 
eccentric arm movement is restricted and the 
compensating arm must now pivot about the 
eccentric shoulder of the eccentric arm (figure 
83). Since the center of the eccentric shoulder 
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arm has now undergone a ratio change and the 
top of the compensating arm will move farther 
for a given amount of motion to the bottom of 
the compensating arm. 
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Figure 82. Zero Rotate Position 



Because the rotate eccentric arm is spring 
loaded against the rotate arm by its extension 
spring (figure 83) and the rotate arm is spring 
loaded against the compensating arm by the ro- 
tate pulley spring through the nylon roller, all 
three will act as one until a -5 character is 
selected. When this occurs, the eccentric arm 
is stopped by the stop lug, but the rotate arm 
continues to follow the compensating arm until 
the eccentric stud contacts the sideframe. The 
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Figure 83. Negative- 6 Position 




compensating arm moves slightly farther, how- 
ever, to use up the extra naotion supplied by the 
leverage ratio change. At this tira^e the roller 
will be completely relaxed and held lightly in 
place. Any drift (slack) now felt in the system 
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farther by its spring and the roller immediately 
drops in the slot. Wear compensation has 
occurred. 

The wear compensator compensates forwear 
in the system from the rotate arm, through the 
linkage and up to the -5 cam. It cannot com- 
pensate for wear in the positive latches, the 
latch bail, and the positive cams because these 
components are not used for a -5 operation. 
Wear at these points constitutes a part of the 
bandwidth and must be considered when adjust- 
ing for an allowable bandwidth. 

Two other springs are also included in the 
wear compensator which have not been pre- 
viously discussed (figure 84). One is the com- 
pensator assist spring which is connected be- 
tween the rotate arm and the sideframe. Its 
purpose is to keep constant pressure on the ro- 
tate arm, against the roller, during a positive 
operation. Otherwise, momentum built up by 
the rotate arm could cause the arm to over- 
throw far enough to allow the roller to drop. 
This must not happen. 

The second spring--called the compensator 
damper spring, a leaf spring--is mounted to 
the sideframe. Its purpose i s to dampen out 
the shock caused when the eccentric stud con- 
tacts the sideframe. This prevents unnecessary 
stress on the system and eliminates rebounding 
which could cause the slot to open and the 
roller to drop. 
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Figure 84, Wear Compensator 
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Answer the following questions: 



1. What is tilt bandwidth? 



5. What causes typehead "drift"? 



2. Why can the wear compensator not compen- 
sate for wear in the positive latches? 



6. Does the rotate detent slide or pivot into 
place? Why? 



3. How would vertical play in the rear of the 
carrier probably be visibly detected? 



7. What action occurs to cause the nylon roller 
to drop in the slot? 



4, What directly holds the rotate detent out of 
the typehead notch? 
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CHAPTER 7 
PRINT OPERATION 



PRINT MECHANISM 

The print mechanism is powered by a dou- 
ble -lobed cam located on the far right of the 
print sleeve (figure 85). For our purposes, only 
the right side of the cam, called the high veloc- 
ity cam, will be discussed. 

The print cam follower assembly (figure 86) 
is mounted by means of a forked assembly on a 
pivot pin, below and to the rear of the print 
cam, in the right side of the carrier. The print 
cam follower roller nnounts on a pin on the 
print cam follower. The roller is secured 
underneath the high velocity cam by a yoke 
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Figure 86. Print Cam Follower Assembly 
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which straddles the roller (figure 87) and by 
the spring-loaded yoke actuating lever (figure 
88). 
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Figure 87, Print Gam Follower Roller Yoke 

The pivot pin mounting for the forked end of 
the cam follower arm extends from the lower 
portion of the impression control lever assem- 
bly. This lever assembly (figure 85) mounts 
via a pivot screw on the right side of the 
rocker. Extending from the top of the lever 
assembly through the detent plate is the im- 
pression control lever topped with a red button. 
The lever has five adjustable positions and is 
held in place by detent notches in the detent 
plate. Changes in lever position cause the pin 
on the lower end of the lever to move backward 
or forward in the fork of the cam follower arm. 
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Varying the position of the impression con- 
trol lever pin in the forked end of the cam fol- 
lower varies the velocity with which the type- 
head is driven toward the platen. This, in turn, 
varies character impression (darker or lighter) 

on tb<^ nanf^r. 

— ^ — ^ — . 

As the impression control lever moves for- 
w^ard (toward number 5 on the detent plate), the 
pin will move backward in the forked slot (fig- 
ure 89). 
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Figure 89. Impression Control 

This increases the amount of powered flight 
to the typehead and creates a darker impres- 
sion; however, varying the amount of powered 
flight can change the time relationship between 
typehead detenting and typehead printing. The 
timing must remain relatively constant. The 
contour of the forked slot in the cam follower 
arm assures this by allowing most of the change 
in powered travel to be felt as a change in the 
rest position of the typehead rather than a 
change in free flight time. The free flight time 
should vary only about 0.015 inch throughout 
the five different impression control settings. 
In other words, by varying the flight time mi- 
nutely to make it proportional to the amount of 
po-wered flight time, the print time remains the 
same for all characters regardless of the type- 
head impact velocity. 
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Figure 



Yoke Actuating Lever 



During a print operation, the print sleeve 
rotates. The high point of the print cam con- 
tacts the print cam follower, forcing the fol- 
lower downward. and pivoting the forked end up- 
ward. This raises the rocker, driving the 
typehead to the rear toward the platen. The 
contour of the cam is such that the typehead is 
powered to within a few thousandths of an inch 
of the platen and carried the remaining distance 
by momentum. 



COPY CONTROL 

The copy control mechanism positions the 
platen front to rear to compensate for different 
thicknesses of typing material. This maintains 
the proper relationship of paper to impression 
control nnechanism. The copy control lever 
located at the left top of the printer operates 
the copy control via an eccentric collar. The 
lever attaches to the copy control shaft, ex- 
tending the width of the printer through both 
sideframes. Eccentric collars attached to each 
outside end of the shaft fit between adjusting 
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parts connected to the carriage ends (figure 
90). As the lever raoves to the rear to any of 
five positions, both eccentrics rotate against 
the back sides of the platen adjusting plates, 
forcing the entire carriage (including platen and 
feed mechanism) to the rear« Forward lever 
motion forces the carriage forward, the most 
for-ward position being the normal print posi- 
tion. 

PLATEN 

The platen provides a solid backing for the 
paper during a print operation and enables ver- 
tical paper feed. A latch at each end locks the 
platen in place, removing all vertical and hori- 
zontal play from the platen. These latches are 
pivot-attached to the left and right carrier 
plates (figure 90). 



Answer the following questions: 

1. What holds the print cam follower roller 
beneath the high velocity lobe of the print 



2. By what is the force with which the type- 
head strikes the platen regulated? 



3. What is the purpose of the Copy Control 
Me chani s m ? 
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Figure 90. Copy Control Mechanism 



MAINSPRING 



The mainspring (figure 91) at the right rear 
of the printer supplies all the tension necessary 
to miove the carrier to the right during escape- 
ment operation. The escapement shaft extends 
through a bearing assembly in the back plate of 
the printer into the center of the mainspring. 
A hub, setscrewed to the rear of the shaft, is 
grooved to allow the inner part of the main- 
spring to hook into it. The mainspring is wound 
so that the inner portion of the spring creates a 
counterclockwise rotary force to the escape- 
ment shaft. The escapement shaft extends for- 
ward through another ball bearing assembly in 
the powerframe and has an escapement/tab cord 
drum assembly setscrewed to its front end. 
The drum is spirally grooved to allow the drum 
to take up the escapem.ent/tab cord. The cord 
is knotted and fits into a slot in the drum. It 
goes several turns around the drum, then runs 
Over a guide roller, around a pulley assembly 



on the outside right of the powerframe, and 
connects to the right side of the carrier. As 
the mainspring rotates the escapement shaft in 
the counterclockwise direction, the escape- 
ment/tab cord drum winds the cord, causing 
the carrier to move to the right. 

Attached to the escapement shaft, between 
the powerframe and the back plate, is the car- 
rier return cord drum. The carrier return 
cord, which is attached to the drum in the same 
manner as the escapement/tab cord, goes sev- 
eral turns around the drum, over a guide roller 
assembly, around two pulleys at the left of the 
printer, and attaches to the left side of the car- 
rier. During an escapement operation, this 
cord drum must release the cord to allow the 
carrier to move to the right. However, on a 
carrier return operation, this drum must ro- 
tate clockwise against the pressure of the 
mainspring to tighten the cord and move the 
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Figure 91. Mainspring and Cord System 



carrier to the left. This is accomplished by 
the gears on the escapement/tab cord drum, and 
will be discussed later. 

On the outside right of the powerf ramie, the 
escapement/tab cord pulley {figure 91) mounts 
to the cord tension arm. A set of spiral springs 
connect the cord tension arm to the pulley 
mounting bracket and exert a constant pull to 
the right on the pulley. This pull takes up any 
slack which may develop in the cords because 
of the fast movennents of the carrier to the left 
and right or because of stretched cords. The 



springs allow steady tension on the cords to 
permit smooth carrier motion. 

Answer the following questions: 

4, What is the purpose of the mainspring? 



5. In which direction (clockwise or counter- 
clockwise) will the rear cord drum rotate 
during a backspace operation? 
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Figure 92. Print Escapement Mechanism 
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PRINT ESCAPEMENT 



Print escapement is the moving of the car- 
rier one space to the right upon completion of a 
character print. The entire print escapement 
mechanism is illustrated in figure 92. Assemi- 
blies contributing to print escapement are es- 
capement bracket assembly, escapemient rack, 
escapement torque bar, escapement trigger 
lever assembly, and escapement cam and cam 
follower. 

ESCAPEMENT BRACKET ASSEMBLY AND 
ESCAPEMENT RACK 

The escapement bracket assembly (figure 
93) moves with, and is attached to, the top rear 
of the carrier. Attached to it are the escape- 
ment and backspace pawls, the tab lever and 
tab lever trigger plus various springs. The 
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escapement rack is located to the rear of the 
carrier and beneath the escapement bracket. It 
is connected to each sideframe of the printer. 
Across the entire back edge of the rack are 
notches or teeth. 

The escapement and backspace pawls con- 
tain elongated holes which fit over a stud on the 
left side of the escapement bracket. Both pawls 
are spring loaded to the right and forw^ard, into 
the escapement and backspace racks. The 
backspace rack is located immediately below 
the escapement rack. In the rest position, the 
escapement pawl engages in a notch of the es- 
capement rack. Because of pressure on the 
carrier from the mainspring, the pawl is 
pushed against the right edge of the notch to 
prevent the carrier from moving. In this posi- 
tion, the stud on the escapement bracket is 
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Figure 93. Escapement Bracket Assemibly 



pushed against the right edge of the elongated 
slot in the escapement pawl and backspace pawl 
(figure 94A). 

To permit the carrier escapement, the es- 
capement pawl, along with the backspace pawl, 
must be forced out of the rack. This is accom- 
plished by the escapement torque bar. As the 
pawls leave their rack (figure 94B) their rela- 
tively light weight allows them to be immedi- 
ately pulled to the right by their extension 
springs (figure 94C) so as to enter the next 
notch in the rack. The carrier then begins to 
move, allowing the pawls to seat in the next 
notch of the racks (figure 94D). The carrier 
then comes to a stop. 

Note, only the escapement pawl restricts the 
carrier from moving. The backspace pa-wl sits 
loosely in the backspace rack. It must, how- 
ever, be pivoted out of the rack for an escape- 
ment operation or the backspace rack would 
then restrict the movement of the carrier and a 
half-space operation would occur. 



Figure 94D shows the clearance of the back- 
space pawl in its rack when the carrier is 
stopped by the escapement pawl. The back- 
space and escapement pav/ls are connected to 
each other by a pin (part of the escapement 
pawl) which fits through an elongated slot in the 
backspace pawl (figure 94). This arrangement 
forces the backspace and escapement pawls to 
move left and right together but allows them to 
move front to rear independently. The reason 
for this will be explained in the backspace topic 
of Chapter 8. 

ESCAPEMENT TORQUE BAR 

The flat torque bar pivots between the sides 
of the printer frame. It is located just to the 
rear of the escapement and backspace racks 
and pivots at the bottom, top towards the rear 
(figure 93). The torque bar must trip the es- 
capement and backspace pawls from their racks 
to permit escapement. Each pawl has a lug 
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Figure 94, Escapement Pawl Operation, 



which extends over the top of the torque bar 
and down the back. As the torque bar pivots to 
the rear it contacts these lugs and forces the 
pawls from their racks. 

The torque bar is held in the rest position by 
an extension spring on the right side of the bar. 
Rotation of the torque bar to the rear is very 
fast; immediately upon tripping the pawls it is 
restored by its extension spring. Failure of 
the torque bar to restore immediately will re- 
sult in incorrect spacing since the pawls can- 
not reseat in their racks. 

The stud on which the pawls pivot brace the 
torque bar to overcome a tendency to bow to the 
front rather than push the pawls to the rear. 
This bowing tendency occurs from the force 
required to trip the pawls from their racks. 

ESCAPEMENT TRIGGER LEVER ASSEMBLY 

The escapement trigger, which operates the 
torque bar, mounts to the escapenaent trigger 
lever with a pivot connection. In the rest po- 
sition, a hooked tip of the escapement trigger 
sits over a lug on the right end of the torque 
bar. Rear rotation of the torque bar requires 
a downward pull on the escapement trigger. As 



the trigger moves downward, a lower exten- 
sion of the trigger contacts the trigger guide 
(figure 95). The trigger guide attaches to the 
inside of a rearward portion of the operational 
bracket. A small stud extends to the left from 
the trigger guide, just in front of the escape- 
ment trigger. When the downward moving 
trigger contacts the trigger guide stud, down- 
ward motion stops and the trigger is then 
cammed to the rear. As this occurs, the tip of 
the escapement trigger will be cammed away 
from the torque bar lug, allowing the extension 
spring to restore the torque bar (figure 95). 
The escapement trigger lever, rotating 
downward, causes the escapement trigger to be 
pulled downward. The escapement trigger lever 
pivots ona shaft on the ope rational latch 
bracket which is mounted to the powerframe 
below the right end of the torque bar. One end 
of an escapement link connects to the front of 
the escapement trigger lever, the other end 
connects to the escapement cam follower arm. 
A forward pull on the link causes the rear of 
the trigger lever to move down, pulling the 
trigger down. As the trigger cams away from 
the torque bar lug, an extension spring (figure 
95) connecting the bottom of the trigger to the 
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rear of the trigger lever restores the trigger 
forward. Another extension spring, on the 
rear of the trigger lever, connects to a rear 
extension of the operational latch bracket and 
restores the trigger lever to the rest position. 
When this occurs, the hooked tip of the trigger 
restores over the tip of the torque bar lug. 

ESCAPEMENT CAM 

The escapement cam (figure 92) mounts on 
the right side of the filter shaft. A spacing 
(escapement) operation is needed after each 
character print and the filter shaft must ro- 
tate 180° for each character print. The es- 
capement cam follower pivots on a pin in a 
bracket located just to the rear of the filter 
shaft. A roller on the bottom of the cam fol- 
lower rides on the escapement cam. As the 
high point of the cam rotates against the cam 
follower roller (near the filter shaft) the roller 
becomes forced to the rear, pivoting the top of 
the cam follower arm to the front. The escape- 
ment link, which connects to the top of the cam 
follower, is also pulled to the front. The pivot 
point of the trigger lever is above the escape- 
ment link connection and, thus, a pull on the 



link will cause the rear of the trigger lever to 
pivot downward. 

The escapement cam timing is such that an 
escapement operation does not occur until the 
typehead begins leaving the platen after the 
print operation. This insures that the carrier 
is not moving while a print operation is occur- 
ring. 

Answer the following questions: 

6. What prevents the carrier from mioving to 
the right. 

7. What must occur for the pawls to completely 
reseat in their racks after the escapement 
torque bar has been released? 

8. While the typehead is striking the platen, 
what prevents the escapement and backspace 
pawls from being pulled from their racks? 

9. What restores the escapeinent trigger for- 
ward? 

10. By what is the escapement torque bar ro- 
tated? 
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CHAPTER 8 
OPERATIONAL FUNCTIONS 



OPERATIONAL CAMS 

Two cams (figure 96) located on the right 
side of the operational shaft power five of the 
six operational functions. The remaining func- 
tion, shift, was discussed in chapter 5. The 
double-lobed cam on the left rotates 180° for 
each operation it drives. This cam controls the 
spacebar, tabulation, and backspace functions. 
The single-lobed cam on the right rotates 360° 
for each operation it drives. It controls the 
carrier return and indexing operations. 

The cam on the left rotates only 180° to allow 
a space operation to keep up with a print opera- 
tion- -likewise, with a backspace or tab opera- 
tion. This is not necessary for a carrier re- 
turn or indexing operation. 

The operational clutch r at c h e t (figure 96) 
has teeth on either end, and is set-screwed to 
the operational cam shaft which is in continuous 
rotation while motor power is on. The two 
cams are located at each end of the ratchet, but 
are held from rotating by their clutch release 
arms-- one for each cam (figure 9V). Rotation 
of a cam occurs only when an operational func- 
tion for that cam is selected. 
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Mounted to each cam is a cam pawl (figure 
97). The cam pawl is mounted so as to engage 
with the rotating clutch ratchet. When this 
occurs, the cam rotates. The clutch wheel 
(figure 97) is attached to and forms a part of 



caiAi a 3 s 6 ill u X y ; it pi-6Vciits tn.^; ^ cam yawx 

Three 



fT-nj p pr) g ^fi[ing; with thb- clutch raichet 
oversized holes are located in the clutch wheel 



Cam Pawl 




Clutch Ratchet 



Clutch Wheel 



Clutch Release Arm 




Figure 97. Operational Cam at Rest 

The pivot point of the cam pawl is a pin con- 
nected to the cam through one of the oversized 
holes in the clutch wheel. The free end of the 
pawl has an extension pin connected to it which 
fits through another oversized hole in the clutch 
wheel. This end of the pawl is spring loaded 
toward the ratchet by an extension spring con- 
nected to the cam through the third oversized 
hole. The .cjutch release arm , however, holds 
the clutch wheelfrom moving. As long as the 
clutch wheel cannot rotate, the extension pin of 
the cam pawl is held by the edge of the slot in 
the clutch wheel. This prevents the cam pawl 
from pivoting into the ratchet. Disengaging the 
clutch release arm (figure 98) from the clutch 
wheel allows the cam pawl to pivot into the 
clutch ratchet by pressure from its extension 
spring. A tooth on the inside of the cam pawl 
then engages the moving ratchet, causing the 
entire cam assembly to rotate with the opera- 
tional shaft. The clutch release arm is spring 
loaded upward by an extension spring. When 
the arm is allowed to restore, its tip will be in 
the path of a lug on the clutch wheel. Upon con- 
tact with the release arm, the clutch wheel 



stops. This drives the cam pawl away from the 
ratchet, since the extension pin on the pawl is 
forced to ride outward on the edge of the clutch 
wheelhole. Thus, the cam's rotation is stopped. 




Figure 98. Operational Cam Active 

However, the cam pawl spring always tries to 
pull the cam pawl into engagement with the 
clutch ratchet and, if the cam is not prevented 
from moving backward, the pawl will be allowed 
to rotate into the moving ratchet, causing a 
buzzing sound. This backward creep of the cam 
is prevented by the cam check pawl (figure 99), 
which engages with a notch on the outside of the 
cam when the pawl disengages from the ratchet. 
The notch is part of the cam check ring held in 
position to the outside of the cam by two screws. 
An eccentric collar on one of the screws allows 
adjustment of the cam check ring. This ar- 
rangement permits positive locking of the cam 
in the rest position. 
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Figure 99. Operational Cam Check Pawl 



OPERATIONAL CONTROL MECHANISMS 



The operational control mechanism located 
beneath the operational cams selects the func- 
tion to be operated, controls the movement of 
the cam, and transfers the motion of the cam to 
the operation selected. 

To accomplish these purposes, each cam 
must have four basic parts in its control mech- 
anism. They are: 

1. an interposer which will select the opera- 
tion, 

2. a clutch release arm. 

3. a method of restoring the interposer. 

4. a cam follower to drive the operations. 



All five operations controlled by the opera- 
tional control mechanism are accomplished in a 
similar manner. 

OPERATIONAL INTERPOSERS 

There are five interposer s, one for each 
operation. The inter posers operate front to 
rear in slots in the operational control bracket. 
They are held latched forward by an adjustable 
guide attached to the front of the operational 
bracket (figure 101), The inter posers are 
spring loaded to the rear by an extension spring 
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attached to an extension at the rear of the oper- 
ational bracket. 

The interposer latch (figure 101) is pivot 
mounted to the front of the interposer. The 
latch is spring loaded up infront of the keylever 
pawl guide bracket by an extension spring con- 
nected from a bottom extension of the latch to a 
lug on the interposer. This locks the interposer 
forward against its spring tension. 

Each of the five operational control keylever s 
has a pawl attached at the rear which extends 
through a slotted guide stud in the guide bracket. 
The pawl extends just above the front of the in- 
terposer (figure 101). When a keylever is de- 
pressed the lug pushes the interposer downward, 
freeing the latch from the guide bracket. This 
allows the interposer to spring load to the rear. 

CLUTCH RELEASE ARMS 



spring loaded upward. The bottom extension, 
when contacted by an interposer, causes the 
front of the clutch release arm to pivot down- 
ward to release the clutch wheel. This exten- 
sion on the left hand release arm extends 
through lugs on three interposers. This exten- 
sion on the right hand release arnn extends 
through the lugs of two interposers. The rear 
extension of the release arms contact the oper- 
ational control bracket lug which acts as a stop 
lug for the release arm and controls the size of 
bite between the front of the release arm and 
the tooth on the clutch wheel. The extension 
spring (figure 101) on the clutch release arm 
attaches to the cam check pawl and holds the 
arm in contact with the clutch wheel tooth (fig- 
ure 98). 

CAM FOLLOWERS 



Each cam has a clutch release arm (figure 
101). Both arms pivot on a shaft to the rear of 
the cams; both arms have three extensions from 
the pivot point. The forward extension is the 
stopping surface for the clutch wheel; it is 



There are two cam followers (figures 100 
and 101), one for each cam. Both followers 
pivot on the same shaft as the clutch release 
arms. A roller at the top of each cam follower 
arm makes contact with its particular cam. 
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Figure 100. Carrier- Return/Indexing Operational Control 



The cam followers are bellcrank type devices 
mounted to the rear of the cams. As a cam 
operates, the top of its follower becomes forced 
to the rear, pivoting the rear of the follower 
downward. On the rear of the carrier-return/ 
indexing cam follower, a link is attached which 
operates the indexing m.echanism. This link is 
pulled downward by the cam follower arm each 
time the cam rotates. The cam follower re- 
stores by an extension spring in the indexing 
mechanism, holding the roller against the cam. 
The space, backspace, tab cam follower 



(figure 102) is wider than the carrier-return/ 
indexing cam follower because it must control 
three operations. It i s spring loaded upward 
against the cam by an extension spring which 
attaches to the operational latch bracket. 

INTERPOSER RESTORING LEVER 

Upon release to the rear to begin an opera- 
tion, an interposer must immediately restore 
to enable the clutch release arm to return to 
the rest position and stop the rotation of the 
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Figure 101. Space/Backspace/Tab Operational Control 
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Figure 102. Space/Backspace /Tab Cam Follower. 



cam. The interposer restoring lever (figure 
103) pivots between the sides of the operational 
control bracket; it is located just to the rear of 
the interposers, causing them to be restored. 
A lug on either side of the restoring lever 
makes contact with both cam followers. Another 
lug, on the bottom of the restoring lever, 



makes contact with the rear portion of the five 
interposers. Either cam follower rotating back- 
ward by a cam forces the top of the restoring 
lever backward and pivots the bottom forward, 
pushing the interposer forward and allowing it 
to latch on the guide bracket. 
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OPERATIONAL LATCH SELECTION 

All operations except index have a small, 
hook- shaped latch located to the rear and 
against the interposers. These are called the 
operational latches, and are attached at the top 
to their individual operational mechanisms. 
Indexing does not require an operational latch 
because it operates, through its link, whenever 
the carrier-return/indexing cam rotates. An 
interposer released to the rear not only trips a 
cam, permitting it to rotate, but also pushes 
the latch for that interposer to the rear. As 
the latch moves to the rear, its hooked portion 
extends beneath an extension on the cam follow- 
er arm. As the cam follower moves to the 
rear by the cam, the rear of the cam follower 
arm pivots downward, forcing the operational 
latch down. This activates the associated mech- 
anism for the latch. However, as the cam fol- 
lower moves to the rear, the interposer imme- 
diately begins to restore to the front. As this 
happens, an extension spring connected from 
the rear of the interposer to the latch exerts a 
pull forward on the latch, attempting to pull it 
from beneath the cam follower arm. This is 
prevented by a lug on the operational bracket 
(figure 103), which extends in front of the latch 
when forced down by the cam follower. As the 
low point of the cam allows the cam follower 
rear to restore upward, the operational latch 
clears the lug and immediately restores to the 
rest position against the interposer. 



OPERATING SEQUENCE 

Depressing an operational key causes the 
keylever pawl to trip its interposer from the 
key lever pawl guide bracket. As this occurs, 
the interposer is pulled to the rear by an exten- 
sion spring. As the interposer spring loads to 
the rear, a lug on the interposer contacts the 
bottom extension of the clutch release arm and 
forces it to the rear. This causes the front of 
the clutch release arm to pivot out of engage- 
ment with the clutch wheel and begins a cam 
rotation. The interposer also pushes its oper- 
ational latch to the rear and beneath the cam 
follower arm extension. As the cam rotates, it 
forces the top of the cam follower to the rear, 
pivoting the rear of the cam follower downward. 
This forces the operational latch downward, 
activating its mechanism. At the same time, 
the interposer restores to the front by the in- 
terposer restoring lever, which frees the 
middle extension of the clutch release arm and 
allows the arm to restore upward into the path 
of the next lug on the clutch wheel, stopping cam 
rotation. The low point of the cam coming un- 
der the cain follower arm, allows the rear of 
the arm to restore upward. This allows the 
selected operational latch to restore against its 
interposer, thereby completing the operation, 

Ans'wer the following questions: 

1. What operational functions are not powered 
by the left hand operational shaft cam? 



2. What prevents the cam pawl from rotating 
into the clutch ratchet? 

3. What restores an operational interposer? 



What controls the amount of bite between 
the clutch release arm and the clutch wheel? 



Which operations do not make us e of an 
operational latch? 



6. What is the purpose of the cam check pawl? 
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OPERATIONAL SELECTION UNIT 



The operational selection unit consists of 
two assemblies: a magnet unit and a contact 
assembly (figure 104A). The entire unit mounts 
to the powerframe directly beneath the opera- 
tional interposers, 

MAGNET UNIT 

The magnet unit consists of five magnet as- 
semblies, one for each of the operational inter- 
posers. The magnet unit permits selection of 
an operational function from an external device 



without the need to depress a keylever. The 
magnets are mounted to a bracket on the power- 
frame. A link, connected to the operating end 
of the armatures of each magnet (figure 104B), 
also connects to each of the interposers. 
Latching a magnet creates a downward pull on 
the link, tripping the interposer from the guide 
bracket and permitting a normal operational se- 
quence. The link is mounted to allow complete 
movement of the interposer without changing 
the length of the link. 
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Figure 104. Operational Selection Unit 



CONTACT ASSEMBLY 



The contact assembly consists of five sets of 
transmitting contacts, each having its own latch 
(figure 105). Each contact set has three sepa- 
rate contacts that make with three other con- 



tacts. A contact bail (figure 106) holds the 
contacts open. Two contact actuating arms are 
operated by two cam check pawls (figure 107). 
The right hand actuating arm is operated by the 
carrier-return/index check pawl and controls 
two sets of contacts. The left hand actuating 
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Figure 105. Operational Control Assembly 



Figure 106. Actuating! Arm 
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Figure 107. Actuating Arm Operated 
by Check Pawl 

arm is operated by the space/backspace/tab 
check pawl and controls three sets of contacts. 
A shouldered screw mounts the two arms to 
each side of the contact assembly. Both arms 
are shaped in a 90° angle and pivot near the 
bottom. Riveted to the top of each arm is a pin 
in contact with the bottom of the cam check pawl 
(figure 106). Two contact bails mount to the 
bottom of each contact arm with eccentric nuts 
which permit adjustmient of the bails. As a cam 
begins to rotate, its check pawl is forced down- 
ward by the surface of the cam check ring. 
This forces the top of its actuating arm down- 
ward, pivoting the bottom up. When this oc- 
curs, whichever contacts are under control of 
the arm will then be held open by their respec- 
tive latches, except the latch tripped by an 
interposer. This particular set of contacts will 
spring close. As the cam completes its rota- 
tion, the cam check pawl again seats in a notch 
in the check ring, allowing the actuator arm to 
rise through action of its extension spring. The 
bails, on the bottom of the arm, will then drop 
and hold open all contacts which they control. 
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Figure 108. Contact Pawl and 
Latch Operation 

rest position, the lower end of each latch is in 
the path of the operating straps of the sets of 
contacts, but not contacting the operating 
straps. The contact bails hold the operating 
straps. This prevents drag v/hen the contact 
latch is pivoted out of the path of the strap. 

As an operational key is depressed, re- 
leasing an interposer to the rear, a lower ex- 
tension of the interposer trips the top of the 
latch to the rear, causing the bottom end of the 
latch to pivot out of the path of the contact strap. 
As the actuator arm begins to move, the set of 
contacts whose latch was pivoted by the inter- 
poser will close. However, the other contacts 
operated by that particular actuator arm will be 
held open by their respective latches. When the 
actuator arm fully restores the contacts back to 
the open position, the bottom of the tripped 
latch will again seat to the rear in the path of 
the actuator strap. 



FEEDBACK CONTACTS 



CONTACT LATCHES 

The contact latches (figure 108) pivot on a 
shaft mounted to the contact assembly. In the 



The feedback contacts (figure 109) are located 
at the right rear corner of the powerframe 
near the mainspring. The contact nearer the 
powerframie is the carrier-return/index contact 
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Figure 109. Operational Feedback Contacts 
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(C6); the other is the space/backspace/tab con- 
tact (C5). The C6 contacts operate by a tab on 
the cam follower lever; the C5 contacts operate 
by an auxiliary cam follower lever. As either 
lever moves down by rotation of the cam, the 
contacts close. Restoring either lever allows 
the contacts to spring open. The feedback con- 
tacts generate a busy signal while their cams 
are rotating. 



Answer the following questions: 

7. What operates the left hand actuating arm? 

8. What is the purpose of the contact bails? 

9. How long is the C6 contact held transferred? 



SPACEBAR 



The spacebar mechanism allows the carrier 
to move to the right without typing a character. 
It can be used to space between characters or 
to move the carrier quickly to the right along 
the typing line. Spacebar operation is similar 
to a print escapement operation in that the 
pawls must be tripped out of the escapement 
and backspace racks. The way the two opera- 
tions differ is in the method of tripping the es- 
capement trigger from the tab on the torque 
bar. 

The spacebar (figure 110) located at the 
front of the printer is suspended on two lugs 
extending forward from the spacebar shaft. 
The spacebar shaft pivots on the left and right 
frames of the printer. A downward push on the 
spacebar causes the spacebar shaft to rotate. 
An extension of the spacebar shaft, called the 
spacebar stem, extends downward and contacts 
the spacebar tension spring (figure 110). The 
spacebar tension spring allows the spacebar to 
restore upward when released. Attached to the 
right end of the spacebar shaft is the spacebar 
operating arm. A spacebar lever connects to 
the spacebar operating arm by means of a 
forked slot. The spacebar lever pivots on a 
shaft toward the rear of the printer. At the 
rear of the spacebar lever is the spacebar lever 
pawl which rides in the forked slot of the key- 



lever pawl guide bracket. A f)ush downward on 
the spacebar causes the spacebar operating 
arm to rise. As the arm rises, the back of 
the sp>acebar lever pivots downward forcing 
the spacebar lever pawl downward. This con- 
tacts the front of the spacebar inter poser, 
tripping it from the guide bracket. The inter- 
poser, spring loaded to the rear, pushes the 
spacebar latch beneath the cam follower arm, 
allowing the latch to operate downward by the 
cam follower arm. The spacebar latch mounts 
to a horseshoe-shaped bracket called the space- 
bar latch lever (figure 111) by a rivet joint, 
permitting free movement of the latch. The 
spacebar latch lever pivots on a pin on the 
operational latch bracket assembly located to 
the rear of the powerframe, just in front of the 
mainspring. As the latch operates downward 
by the cam follower arm, the spacebar latch 
lever pivots downward. An adjusting screw 
located on the spacebar latch lever contacts the 
trigger lever, causing it to pivot downward. 
As the trigger lever pivots downward it forces 
the trigger to cam the torque bar to the rear in 
the same manner as in the print escapement 
mechanism. This unseats the escapement and 
backspace pawls from their racks and allows an 
escapement operation. 
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Figure 110. Spacebar Lever Mechanism 
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Figure HI. Spacebar Latch Operation 



SPACEBAR LOCKOUT 

Because both the spacebar mechanism and 
the print escapement mechanism operate by 
actuating the trigger lever, it might be possible 
to miss spacing between words. For example, 
if a character keylever and the spacebar were 
depressed, one immediately after the other, 
the trigger lever would be cammed downward 
by the print escapement mechanism. However, 
before the trigger could restore to the top of 
the torque bar lug, the spacebar would imme- 
diately cam the trigger lever down again but 
would not pull the torque bar down, since the 
trigger would not be above the lug. Conse- 
quently, no space would occur between words 
on the print line. 

To be certain that the spacebar always 
actuates an escapement operation, the spacebar 
mechanism is placed in storage until the print 
operation ends. The spacebar lockout mechan- 
ism (figure 112) is located below the filter shaft 
within the operational control bracket and con- 
sists of an interlock interposer, a cam, and a 
bracket. The cam mounts on the filter shaft. 
When the shaft is in its rest position, an upper 
extension of the interlock interposer contacts 
the high point of the interlock cam. This per- 
mits a lower extension of the interlock inter- 
poser to clear the spacebar interposer, allow- 
ing it to move to the rear during a spacebar 
operation. When a print operation occurs, how- 
ever, the filter shaft rotates. As the shaft ro- 
tates, the spacebar interlock cami rotates, 
allowing the upper extension of the interlock 
interposer to be spring- loaded forward enough 
for the lower extension of the interlock inter- 
poser to swing into the path of the spacebar 
interposer. At this time, if the spacebar is 
depressed, the spacebar interposer contacts 
the lower extension of the interlock interposer, 
preventing it from moving to the rear to initiate 
a spacebar operation. As the filter shaft com- 
pletes its rotation, the high point of the space- 
bar interlock cam again forces the upper exten- 
sion of the interlock interposer to the rear, 
pivoting the lower extension of interlock inter- 
poser downward. This releases the spacebar 
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Figure 112, Spacebar Lockout 

interposer, allowing it to move to the rear and 
initiate a spacebar operation. 

Should a character keylever and the spacebar 
be depressed simultaneously, a collision could 
occur between the spacebar interposer and the 
lower extension of the interlock interposer. To 
prevent damage, the upper extension of the in- 
terlock interposer spring loads into its active 
position but is power driven to the rest position. 
This is the only instance that the spacebar in- 
terposer will not be stored. Only a single space 
operation occurs. 

Answer the following questions: 

10. In what way do the spacebar and print 
escapement mechanisms differ? 



11. What is the purpose of the spacebar lock- 
out? 



12. What actually occurs in the spacebar lock- 
out to prevent the spacebar interposer from 
releasing to the rear? 
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BACKSPACE 



The backspace mechanism (figure 115) posi- 
tions the carrier to the left one space at a time. 
Unlike the escapement rack anchored solidly to 
the sideframes of the printer, the backspace 
rack moves. In the rest position, the escape- 
ment pawl is held tightly to the right inthe es- 
capement rack by the weight of the carrier. 
The backspace pawl, however, sits freely in 
the backspace rack. To permit a backspace 
operation, the backspace rack must be pushed 
to the left. As the rack contacts the backspace 
pawl, the carrier is forced to the left, pivoting 
the escapement pawl out of the escapement 
rack. The pin, which is part of the escape- 
ment pawl, fits into a slot in the backspace 
pawl, forcing both pawls to move to the left 
together. At the same time, however, it allows 
the escapement pawl to pivot out of its rack 
while leaving the backspace pawl in the back- 
space rack (figure 114A). As the backspace 
rack continues to push to the left, the escape- 
ment pawl begins to drop into a tooth one notch 
back in the escapement rack. At the same 
time, the backspace rack begins to restore to 
the right. As this occurs the escapement pawl, 
already in a new notch in the escapement rack, 
prevents the carrier from being pulled to the 
right. Thus, as the backspace rack continues 
restoring to the right, the backspace pawl slides 
out of the backspace rack (figure 114B)and 
seats into the backspace rack one notch to the 
left. This is the rest position, the completion 
■of the backspace operation. Depression of the 




backspace keylever (figure 115) causes the key- 
lever pawl to trip the front of the interposer 
from the guide bracket. 

The interposer then moves to the rear, 
pushing the backspace latch beneath the cam 
follower arm. The top of the backspace latch 
connects to the backspace bellcrank (figure 113) 
in such a manner that a downward pull on the 
latch causes the backspace bellcrank to pivot 
clockwise. Connected to the backspace bell- 
crank is an adjustable screw. This screw con- 
tacts the intermediate backspace lever, which 
pivots at the top of the operational latch bracket. 
As the backspace bellcrank and the adjustable 
screw force one end of the intermediate back- 
space lever to the right, the other end of the 
intermediate lever forces the backspace rack 
to the left, beginning a backspace operation. 
The adjustable screw provides the proper throw 
for the backspace rack. The backspace rack is 
spring loaded to the right by an extension 
spring which restores the backspace rack and 
mechanism when the rack has completed its 
travel. 

Answer the following questions: 

13. What forces the backspace pawl to pivot 
out of the backspace rack on a backspace 
restoring operation? 

14, What restores the backspace operational 
latch? 
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Figure 114. Backspace Operation 
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CARRIER RETURN 



The carrier return mechanism (figure 116) 
powers the carrier to the left margin and in- 
dexes (line spaces) the paper. 

The carrier moves to the left by the carrier 
return cord winding onto its drum as the drum 
rotates in a clockwise direction. Clockwise 
drum rotation opposes the tension of the main- 
spring, forcing it to rotate with the operational 
shaft. This is accomplished by the beveled gear 
on the space/tab cord drum. This gear meshes 
with a small pinion gear (figure 116) on the 
operational shaft. The pinion gear rotates 
freely on the operational shaft and is driven by 
a spring clutch. When the pinion gear rotates 
with the operational shaft via the spring clutch, 
it will rotate the space /tab cord drum in a 
clockwise direction, winding up the cord. 

A hub on the pinion gear fits inside the car- 
rier return clutch spring. The left side of the 
spring fits around, and is clamped tightly to a 



hub on the operational shaft. This allows the 
clutch spring to rotate continuously with the 
operational shaft. If the right end of the spring 
is pushed against the hub of the pinion gear, 
friction causes the spring to wrap around the 
hub and drive the pinion gear. A nylon shoe, 
mounted to the rear of the spring, applies pres- 
sure to the spring forcing it to wrap around the 
pinion hub. Separation of the shoe from the 
spring allows the spring to return to its normal 
position, releasing the drive to the pinion gear. 
The nylon shoe must compress the spring until 
the carrier returns to the left margin, when the 
shoe releases the spring and drops the drive to 
the pinion gear. 

When depressed, the carrier return keylever 
causes the carrier return interposer to trip the 
carrier-return/index cam and pushes the car- 
rier return operational latch beneath the cam 
follower arm. As the cam operates the cami 
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Figure 116. Carrier Return Mechanism 



follower arm downward, it also activates the 
index mechanism, linespacing the paper. The 
carrier return operational latch attaches to the 
carrier return latch arm which pivots on a shaft 
on the operational latch bracket at the right 
rear of the printer. This same shaft is the pi- 
vot point for the escapement trigger lever and 
the spacebar latch lever. 

Attached solidly to the right end of the pivot 
pin is a bellcrank-type device called the clutch 
latch actuating arm. As the operational latch 
is pulled down, an adjusting screw on the right 
side of the carrier return latch arm forces the 
rear of the clutch latch actuating arm down- 
ward. This causes: 



1. the escapement torque bar to rotate to the 
rear bythe top extension of the clutch latch 
actuating arm. This drives the escapement 
and backspace pawls from their racks to 
prevent a ratcheting effect as the carrier 
moves to the left. 

2, the pivot pin, solidly attached to the clutch 
latch actuating arm, t o rotate toward the 
rear. The other end of the pivot pin is set- 
screwed to the carrier return clutch arm 
which, in turn, is connected to the carrier 
return actuating arm by a heavy extension 
spring. The upward extension of the carri- 
er return actuating arm contains the nylon 
shoe (figure 118). As the pivot pin rotates 
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Figure 117. Carrier Return Latch Operation 



to the rear it forces the carrier return 
clutch arm upward. This, in turn, pulls up 
on the carrier return actuating arm and 
causes the nylon shoe to pivot against the 
carrier return clutch spring, forcing it to 
drive the pinion gear. The heavy extension 
spring, extended somewhat, maintains con- 
stant pressure of the nylon shoe against the 
clutch spring. 

The clutch latch actuating arm (figure 117) 
to lock into position, allowing the carrier 
return operationto continue --even after the 
cam ceases rotating- -until the c a r r i e r 
reaches the left hand margin. At this time 
the actuating arm is released and the car- 
rier return operation ceases. 
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Figure 118, Carrier Return Clutch 
Actuating Mechanism 

Attached to the rear of the actuating arm by 
means of a slotted hole and eccentric adjusting 
screw, is the carrier return clutch latch with 
an extension to the right. Spring-loaded against 
this extension is the carrier return latch keeper 
with a notch in its rear surface. As the rear of 
the clutch latch actuating arm pivots downward, 
the carrier return clutch latch pivots down far 
enough to allow the notch in the latch keeper to 
snap over the extension. This locks the actu- 
ating arm down. Attached to the latch keeper 



is a link extending toward the front of the print- 
er and connecting to the carrier return unlatch- 
ing bellcrank (figure 119). 
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Figure 119. Carrier Return 
Unlatching Bellcrank. 

The margin rack is located in front of the 
carrier mounts between the sideframes. The 
left end of the margin rack is springloaded to 
the right in the rest position. As the carrier 
strikes the left margin stop, the margin rack is 
forced to the left. An adjustable horseshoe- 
shaped right-hand extension of the rack contacts 
an arm. of the unlatching bellcrank causing it to 
pivot forward. This exerts a pull on the un- 
latching link pulling the latch keeper far enough 
forward to allow upward restoration of the car- 
rier return clutch latch. This restores the 
rem.ainder of the carrier return mechanism, A 
small extension spring then pulls the nylon shoe 
to the rear, into the rest position away from the 
clutch spring. If the carrier return keylever is 
depressed while the carrier is in another car- 
rier return operation, only an indexing opera- 
tion occurs. 

Should the carrier return keylever be 
pressed while the carrier is at the left margin, 
latching of the clutch is prevented since the 
latch keeper is pulled forward by its link. The 
cam still rotates, causing a carrier return op- 
eration to begin; however, with the carrier at 
the left margin, the cord drum cannot take up 
any more cord even though the pinion gear tries 
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to drive it. Slippage must occur in the clutch 
mechanism to prevent damage. This is accom- 
plished by the torque limiter spring (figure 
120). 
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Figure 120. Torque Limiter, Exploded View 

TORQUE LIMITER 

The carrier return clutch spring is tightly- 
fastened by a collar to the clutch arbor. The 
arbor is not directly driven by the operational 
shaft. The arbor shoulder fits into a heavy 
torque limiter spring. The left end of the 
spring is clamped to the torque limiter hub set- 
screwed to the operational shaft. The inside 
diameter of the torque limiter spring is consid- 
erably smaller than the clutch arbor which it 
drives. Even though the rotation of the opera- 
tional shaft is in the unwinding direction of the 
spring, enough friction develops between spring 
and arbor to drive the arbor. However, un- 
wanted slippage can still occur with this ar- 
rangement, so an extension spring is connected 
from an eye-hole in the right end of the torque 
limiter spring to a lug on the torque limiter 
hub. This prevents slippage during normal 
operation. 

When the pinion gear can no longer drive the 
cord drum (carrier at the left margin), the 
clutch arbor is also prevented from rotating 
and the torque limiter spring then slips around 
the clutch arbor. This slippage also occurs at 
the beginning of a carrier return operation to 
allow smooth acceleration. 



CARRIER RETURN INTERLOCK CONTACT 

Three types of contacts are used in a carrier 
return operation. Two of them--C6 and trans - 
mitting--were discussed previously. The third 
•fcvne IS an interlock contact ^fio^ure 121). The 
interlock contact prevents an output to the type- 
writer during a carrier return operation. 

The carrier return interlock contact mounts 
to the right side of the powerframe and is oper- 
ated by the carrier return clutch latch. As the 
clutch latch is forced down by the clutch latch 
actuating arm, the latch transfers interlock 
contacts. The contacts remain transferred 
until the keeper unlatches the clutch latch, at 
which time the contacts return to their rest 
position. 

While transferred, the interlock contacts 
cause a busy signal to be generated. The busy 
signal is present throughout a carrier return 
operation. 

Normally 
C-losed Contact 



Keeper 




Normally Open 
Contacts 



Figure 121. Carrier Return Interlock Contacts 



Answer the following questions: 

15. Does the mainspring aid or oppose a carri- 
er return operation? 

16. Is the clutch latch actuating arm solidly 
attached to the pivot pin? Why? 

17. Why must the carrier return clutch latch 
be locked in the active position? 

18. What drives the carrier return clutch 
arbor? 

19. Why must slippage occur in the carrier 
return clutch mechanism? 



INDEXING 



The indexing mechanism (figure 122) line- 
spaces the paper vertically one or two spaces, 
depending upon the position of the index selector 
lever. Indexing occurs whenever the carrier 
return or indexing operational keybuttons are 
depressed. A ratchet is attached solidly to the 



right side of the platen. Indexing is accom- 
plished by moving this ratchet with the indexing 
pawl. 

When either the carrier return or indexing 
keybuttons are depressed, the carrier return/ 
Indexing cam begins to rotate. As it rotates, 
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the rear of the cam follower arm is forced 
down causing a downward pull on the index link 
connected to the rear of the cam follower arm. 
Regardless whether the indexing operation is 
set for single or double space, the downward 



since it has rotated two notches. For a single- 
space operation, the pawl is restricted from 
immediately entering the ratchet and will first 
pass over one ratchet tooth. It then enters the 
ratchet, driving the ratchet until the pawl con- 
tacts the platen overthrow stop. At this time 
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Figure 122. Index Mechanism, Rest Position Figure 123. Index Mechanism, Active Position 



The top of the index link connects to a bell- 
crank device called the index pawl carrier 
which pivots on a pin at the right side of the 
powerframe. Attached to the other side of the 
index pawl carrier, by a rivet joint connection, 
is the index pawl. This arrangement permits 
free movement of the index pawl relative to the 
index pawl carrier, li the index link is to inove 
the same distance for single space operation as 
for a double space, then the indexing pawl must 
be allowed to enter the ratchet sooner for 
double-space than for single-space operations. 
This is controlled by the line space cam lever 
which, in turn, is controlled by the index selec- 
tor lever. Sufficient pull is exerted onthe index 
link to always cause a double-space operation. 
To double space, the indexing pawl is allowed to 
immediately enter the ratchet. As the link is 
pulled down, the ratchet will be cammed for- 
ward by the pawl until the pawl contacts the 
platen overthrow stop (figure 123). At this time 
the ratchet is not allowed to rotate further. 

Index Selector Lever 



the ratchet stops rotating. A stud at the side of 
the index pawl makes contact with one of two 
steps onthe forward end of the cam lever. With 
the index selector lever forward for single 
space, the upper step of the line space cam 
lever (figure 124A) contacts the extension of the 
index pawl. This forces the index pawl to rest 
some distance from the ratchet. As the index 
link is pulled down the index pawl drives the 
distance of one ratchet tooth before entering the 
ratchet. The pawl then drives one more ratchet 
tooth, performing a single-space operation. 

When the index selector lever is pushed to 
the rear the stud on the index pawl contacts the 
lower step on the line space cam lever (figure 
124B). This holds the tip of the index pawl very 
close to the platen ratchet. When the index link 
is pulled down the pawl will immediately enter 
the platen ratchet and drive two spaces. A 
hairpin spring (figure 124A) holds the index se- 
lection lever in single or double-space position. 
Two lower extensions of the selection lever 
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Figure 124. Index Selection Mechanism 
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limit the travel of the lever to one of two posi- 
tions as they will contact a stud on which the 
hairpin spring is mounted. 

The platen overthrow stop (figure 123), 
mounted securely to the sideframe of the print- 
er, prevents Lue pxaten jlToiti overtiirowing lar- 
ther than one or two space positions. As the 
index pawl rotates the ratchet, the pawl contacts 
the overthrow stop which wedges the pawl into 
the ratchet tooth and forces the ratchet to stop 
moving. Operation of the indexing mechanism 
occurs upon depressionof the indexing keylever. 
The keylever pawl, spring-loaded to the index 
keylever, rides in the slot of the guide bracket. 
As the indexing keybutton is depressed, the 
keylever pawl is forced down, tripping the in- 
dexing interposer from the guide bracket, 
allowing it to initiate an indexing operation. A 
spring attached from the indexing pawl to the 
platen overthrow stop, spring-loads the index 
pawl toward the platen. As the indexing link 
begins its downward movement, the link tends 



to kick the platen ratchet, accelerating it. The 
spring allows the pawl to catch up to the ratchet 
so that they both reach the platen overthrow 
stop at the same time and the ratchet is pre- 
vented from moving any further. 

j. iic pj-Qbcii xo licxu iiriiixy iii pici-ct: cxinx ivcpu 

from creeping by the index detent lever located 
just below the platen. Mounted to the front end 
of the detent lever is a roller, spring-loaded 
into the teeth of the ratchet by an extension 
spring at the rear of the detent lever. As the 
ratchet rotates, the roller moves from one 
tooth to the next, assuring even spacing at all 
times. 

Answer the following questions: 

20. What prevents the platen from creeping? 

21. What is the purpose of the platen overthrow 
stop? 



TABULATOR 



The tabulator mechanism quickly positions 
the carrier to the right along the writing line. 
The space/tab/backspace cam powers the tab 
operation. Several events occur during a tab 
operation: 

1. Preset stopping point selected. 

2. Escapement and backspace pawls released. 

3. Escapement and backspace pawls held 
latched. 

4. Speed of carrier controlled. 

5. Restoration of pawls to their racks at cor- 
rect time. 



TAB SET AND CLEAR 

The tab rack (figure 125), Located just to the 
rear of the carrier, contains tab stops--one for 
each escapement position of the carrier. These 
tab stops operate friction-tight in grooves of the 
tab rack. Depressing the TAB keylever allows 
the carrier movement to the right until it con- 
tacts a set tab stop. Setting or clearing a tab 
stop is the function of the tab CLR/SET keybut- 
ton on the left of the keyboard. 
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Figure 12 5. Tab Set and Clear Mechanism 
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The SET portion of the keybutton, when de- 
pressed, causes the front of the tab rack to 
rotate upward (figure 126A). As this occurs, 
one of the tab stops contacts an upper projection 
of the escapement bracket. The tab stop is then 
prevented from rotating with the tab rack and is 
forced downward in the tab rack. When the SET 
keybutton is released, the tab rack rotates back 
to its rest position, leaving the tab stop lower 
than the other stops and in a position to be con- 
tacted by the carrier on a tab operation (figure 
126B). 

The CLR portion of the keybutton, when de- 
pressed, rotates the front of the tab rack down- 
ward. The set tab stop which is lower than the 
other stops, contacts a lower projection of the 
escapennent bracket and is prevented fromi ro- 
tating with the tab rack. Then the tab stop is 
forced upward in the tab rack (figure 126C). 
When the CLR keybutton i s released, the tab 
stop is in the cleared position (figure 126D). 




a. Set Operation b. Set Position 








c. Clear Operation d. Clear Position 
Figure 126, Tab Set and Clear Operation 

To set or clear a tab stop, the carrier must 
be in position because projections fromthe car- 
rier cause the operation to occur. One tab stop 
remains set at all times. It is located at the 
far right of the tab rack and is the tab final 
stop. This disengages the tab operation when 
the carrier has reached the limit of its travel 
to the right. 

GANG CLEAR 

The function of the gang clear is to clear all 
tab stops in one operation. This is accom- 
plished by positioning the carrier to the far 
right, depressing and holding the CLR keybut- 
ton, and either causing a carrier return opera- 
tion or manually moving the carrier to the left. 

This gang clear operation requires a slightly 
different tab rack and a gang clear finger. The 
tab stops operate freely about a shaft which 
runs through the tab rack. Each stop rides in a 



slot of the tab rack. Sections of spring fingers 
(figure 127) are mounted to the entire length of 
the tab rack and operate against upper projec- 
tions of each tab stop. The spring fingers hold 
the tab stops detented in a set or clear position. 

Gang Clear 
Fiiiger 



Tab Rack 




Escapement Bracket 

Figure 127. Gang Clear Finger 

The projection of the gang clear finger extends 
just below the projections of the tab stops. A 
set operation is the same as described previ- 
ously, in that a tab stop contacts an Upper 
projection of the escapement bracket and is 
prevented from rotating upward with the tab 
rack (figures 128A and B). 

When the CLR keybutton is depressed, the 
front of the tab rack rotates downward. The set 
tab stop contacts the gang clear finger and is 
prevented from rotating further. Since the tab 
rack still rotates, the tab stop is then pushed 
into the rest position (figures 128C and D). 




Set Operation 



b. Set Position 




c. Clear Operation d. Clear Position 
Figure 128. Tab Set and Clear (Gang Clear) 

During a gang clear operation, the tab rack 
is held rotated in the clear position. As the 
carrier moves to the left, the beveled left side 
of the gang clear finger contacts the projections 
of the set tab stops and cams them upward into 
the rest position. 

An extension spring on the tab set and clear 
arm restores the tab rack to the rest position 
from either a set or clear operation. A leaf 
spring, at the left end of the tab rack, applies 
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braking action to the tab rack to prevent its 
Overthrowing the rest position and either par- 
tially setting or clearing a tab stop. 

KEYLEVER AND RELEASE ASSEMBLY 

The TAB keylever, located on the left of the 
keyboard, operates a bail which extends across 



the front of the printer (figure 129). A keylever 
on the right actuates the tab interposer which 
releases the space/tab /backspace cam and 
pushes the tab latch beneath the cam follower 
arm. The upper end of the tab operational latch 
connects to a bellcrank. As the operational 
latch is pulled down by the cam follower, the 
other end of the belle rank rnoves up. A link 
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Figure 12 9. Tab Operational Mechanism 



connects from this end of the bellcrank to an 
adjusting plate on the right end of the tab torque 
bar (figure 130). As the link is pushed up by 
the bellcrank, the bottom of the tab torque bar 
rotates to the rear, tripping the escapement and 
backspace pawls from their racks. The tab 
torque bar mounts the same as the escapement 
torque bar, though higher with its pivot point at 
the top. 
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Figure 130. Tab Latch 



TAB LATCHING 

As the tab torque bar pivots to the rear, it 
contacts the tab lever trigger (figure 131) which 
moves the tab lever to the rear. The tab lever 
pivots on the escapement bracket on the same 
pivot pin as do the escapement and backspace 



pawls. As the tab lever pivots toward the rear, 
a lug on the front contacts the escapement and 
backspace pawls and trips them from their 
racks. A small latch, the tab-lever latch, 
pivots on the escapement bracket and is spring- 
loaded against the side of the tab lever assem- 
bly. 

When the tab lever is pushed far enough to 
the rear to trip the escapement and backspace 



Tab Torque Bar 




Tab Lever 
Tab Lever Latch Pawl 

Figure 131. Tab Lever Trigger 

pawls, the tab lever latch springs into a notch 
at the rear of the tab lever assembly and locks 
the tab lever assembly, along with the pawls, 
to the rear. The carrier is then free to move 
to the right. 
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OVERTHROW STOP 

The tab overthrow stop (figure 132) mounts 
on the top of the escapement bracket and extends 
to the rear and down behind the tab lever trig- 
ger. The stop is adjustable and prevents the 
tab lever from overthrowing into the tab rack. 
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Figure 132. Tab Overthrow Stop 
TAB GOVERNOR 

The tab governor regulates the speed of the 
carrier during a tab operation. Excessive 
speed can cause a noisy operation, an inaccu- 
rate tab, or evendamage due to excessive shock 
or vibration on components. 

The pinion gear on the right side of the es- 
capement cord drum meshes with the drum 
(figure 133). The pinion gear rides freely 
between two collars, both of which are set- 
screwed to the operational shaft. On the left, a 
clutch spring encloses a hub of the left collar; 
on the right, a hub of the pinion gear. The 
pinion gear rotates freely on the operational 
shaft. When the pinion is held stationary while 
the operational shaft turns, the spring slips 
around the hub of the pinion. 

COLLAR ROTATES WITH 
OPERATIC 




PINION TRYS 
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CAUSES CLUTCH 
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Figure 133. Tab Governor Mechanism 



During a tab operation, mainspring tension 
forces the escapement cord drum to rotate 
counterclockwise, causing the pinion gear to 
rotate in the same direction as the operational 
shaft. The pinion gear, due to mainspring ten- 
sion, begins to rotate faster than the opera- 
tional shaft. When this occurs, friction causes 
the clutch spring to tighten about the two hubs. 
The mainspring then tries to accelerate the 
operational shaft but cannot because of drag in 
the system. This forces the pinion slowdown 
and drive at the same speed as the motor. 
Slowing the pinion forces the cord drum to slow 
down its taking up of the cord and cause the 
carrier to travel at the speed of the operational 
shaft. 

The tab governor pinion gear, being the same 
size as the carrier return pinion gear, makes 
the speed of a tab operation the same as that of 
a carrier return operation. 

TAB UNLATCHING 

When the carrier reaches a set tab stop, the 
escapement pawl must immediately re-enter its 
rack to stop the carrier. An elongated hole in 
the pivot end of the tab lever allows it to move 
left and right, the same as the escapement and 
backspace pawls. The tab lever is spring 
loaded to the right. As the carrier moves to 
the right (figure 134A) the tip of the tab lever, 
called the tab lever pa\vl, contacts the tab stop, 
preventing the tab lever from moving any far- 
ther. The carrier, however, continues to 
move. As the escapement pawl also continues 
to move, a slot in the pawl (figure 135) allows 
it to drop off the lug on the tab lever and re- 
store into the escapement rack (figure 134B), 
while the backspace pawl stays held to the rear 
(figure 136). Further carrier movement frees 
the tab lever latch from the notch in the tab 
lever pawl. The tab lever then restores and 
allows the backspace pawl to restore (figure 
134C). 

The escapement pawl must restore before 
the backspace pawl, otherwise the carrier could 
be off by one -half space due to the position of 
the backspace rack relative to the escaperaent 
rack. 

As the tab latch releases the tab lever, the 
tab lever trigger (which also moves with the 
carrier) moves in front of a notch in the tab le- 
ver (figure 137) and allows the tab lever to re- 
store forward by its extension spring and that 
of the backspace pawl. As the tab trigger be- 
gins to restore and the tab lever is snapped to 
the right into position for a new operation, the 
lug on the tab lever resets in front of the es- 
capement pawl. The trigger is prevented from 
resting against the tab torque bar by a lug at 
the rear of the trigger which rests against the 
tab lever. The tab lever must be properly 
positioned to prevent escapement or backspace 
problems. 
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Figure 134. Tab Unlatching Operation 
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Figure 136. Tab Lever shown with 
Backspace Pawl 



TAB INTERLOCK 

A lug on the rear of the tab lever latch pre- 
vents the tab lever from latching during a car- 
rier return operation, thereby preventing a tab 
(figure 138). If the tab were not locked out 
during a carrier return operation, the tab lever 



pawl would jam against a set tab stop and lock 
the carrier. During a carrier return operation, 
the lug on the tab lever latch is contacted by the 
escapement torque bar and pivots to the rear, 
preventing the latch from latching behind the 
tab lever pawl. 
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Figure 137. Tab Lever Trigger Operation 
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Figure 138. Carrier Return Tab Interlock 



TAB CONTACTS 

Three types of contacts are used in a tab 
operation. The first two, C5 and transmitting, 
were discussed previously. The third is the 
tab interlock contact which prevents an output 
to the printer while in a tab operation. 

The tab interlock contact mounts inside the 
left rear of the powerframe by a bracket. An 
extension of the left rear of the torque bar, the 
tab arm, sits below a formed lip on the trigger 
lever of the switch (figure 139). 

As the torque bar rotates to the rear it pulls 
up on the trigger lever. Further rotation of the 
torque bar causes the trigger lever to cam off 
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Figure 139. Tab Interlock 

the tab arm but will still contact the rear of the 
tab arm, holding it to the rear. This forces the 
actuating lever to the rear, transferring the 
contact. When the tab lever restores, the 
torque bar restores, permitting the trigger le- 
ver to snap forward over the tab arm. The 
actuating lever then moves forward allowing the 
contact to retransfer. This is called a positive 
action interlock in that the contact will transfer 
when upward or rearward motion is applied to 
the trigger lever. These contacts cause a busy 
signal to be generated while they are trans- 
ferred throughout the tab operation. 

Answer the following questions: 

22. In which direction does the tab rack rotate 
when the CLR keybutton is depressed? 

23. What prevents the tab rack from over- 
throwing its rest position? 

24. What directly pushes the tab lever to the 
rear? 

25. What is the purpose of the tab governor? 

26. What prevents the tab lever from latching 
during a carrier return operation? 
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Figure 140. Left Margin Mechanism 



CHAPTER 9 
PAPER AND RIBBON CONTROLS 



MARGIN CONTROL 

Margin is the distance between the printed 
material and the edges of the paper and is de- 
termined by the position of margin stops along 
the margin rack. The margin stops restrict 
the travel of the carrier; the left margin stop 
directly restricts the carrier travel, the right 
margin stop restricts indirectly. 

MARGIN STOPS 

The margin stops (figure 140) are located on 
the margin rack located at the front of the 
printer and connects to the two sideframes. A 
slider and pin assembly on each of the two mar- 
gin stops miesh with teeth in the rear of the 
margin rack. Attached to each slider and pin 
assembly is a lever which extends forward 
through a slot in the front case to allow easy 
accessibility. A small extension spring from 
the margin lever to the margin stop, spring- 
loads the lever forward, engaging the slider 
and pin assembly in the teeth of the margin 
rack. Either stop can be repositioned by push- 
ing the lever toward the rear and sliding the 
entire stop assemibly left or right along the 
margin rack. Releasing the lever allows the 
pin to reseat in the rack, locking the margin 
stop. A scribe line on the front of the lever 
indicates the position of the margin stop rela- 
tive to a scale on the front cover of the printer. 
A pointer on the carrier indicates the position 
of the carrier. 
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An extension of the left margin stop is con- 
tacted by the margin stop latch located on the 
front lower portion of the carrier. This pre- 
vents the carrier from moving any farther to 
the left and causes the unlatching of the carrier 
return mechanism. 

LINE LOCK 

Preventing the carrier from printing past 
the right hand xnargin is the function of the line 
lock mechariistn, explained in the Line Lock 
Keyboard Lock topic of chapter 4. 

BELL 

The bell, located at the left of the printer, 
is rung by the bell clapper attached to a bell- 



crank (figure 141). The bell clapper bellcrank 
lever is attached to, and operated by, t h e bell 
ringer bail. As the carrier contacts the right 
margin stop, the bellringer bellcrank forces 
the bellringer bail forward. This pivots the 
bellcrank lever down against the bellcrank. As 
the bellcrank pivots downward, the bell clapper 
and an extension arm are forced away from the 
bell. Further rotation of the bellcrank lever 
causes it to slip off the bellcrank. The bell 
clapper and the extension arm are spring 
loaded downward by an extension spring. The 
extension arm strikes the bell mounting stud 
causing the bellcrank to stop suddenly, but 
momentum allows the bell clapper to strike the 
bell once. When the bellringer bail restores, 
bellcrank lever restores above the bellcrank. 



Figure 141. 
Bellringer Mechanism 
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MARGIN RELEASE 

The MAR REL keybutton is located on the 
left of the keyboard and is attached to the mar- 
gin rack (figure 142). It allows printing within 
either margin without moving the margin stops. 
This is accomplished by rotating the margin 
rack to pivot the stops up and out of the path of 
the line lock bracket on the carrier. A stud in 
the rear of the keylever rides in a slot of the 



margin release lever. 

Depressing the keylever pivots the rear of 
the margin rack upward, which pivots the rear 
of the margin stops upward. A lug on the end 
of the margin rack, called the Final Margin 
Stop (figure 142), remains in the path of the 
carrier in the event that the carrier return is 
operated while the margin release keylever is 
held depressed. 
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Figure 142. Margin Release Keylever 



80 



LAST COLUMN CONTACT 

The last column contact (figure 143) is lo- 
cated at the left of the printer. Its purpose is 
to generate a signal when the carrier reaches 
the right margin stop. An arm, called the 
contact actuator arm is set- screwed to the left 
end of the bellringer bail. As the bail pivots 
forward by the bellringer bellcrank, the ac- 
t\iator arm pivots backward, operating the con- 
tact. 

Answer the following questions: 

1. "What locks the margin stop? 

2. What generates a signal to a computer when 
the carrier reaches the right margin stop? 
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Figure 143, Last Column Contact 



PAPER FEED AND RELEASE MECHANISMS 



The paper feed mechanism (figure 144) con- 
trols the position of the paper both vertically 
and horizontally and feeds the paper vertically. 
Paper feed is accomplished by the front and 
rear feed rolls which press the paper tightly 
against the platen so that the paper moves with 
the platen when an indexing operation or manual 
turning of the platen occurs. Both feed rolls 
(the rear is larger) contain four rubber rollers 
spaced equally apart and molded to their roller 
shafts . 
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Figure 144. Paper Feed Mechanism 

The front feed roll shaft is supported by two 
notches in the front feed roll arms (figure 145). 
The front feed roll arms pivot on the feed roll 
actuating shaft. Pressure of the front feed roll 
against the platen is supplied by two heavy ex- 
tension springs which connect from one of 
several holes in both of the front feed roll arms 
to the carriage tie rod. The holes enable vary- 
ing the pressure. 



The rear feed roll shaft is supported by two 
notches in the rear feed roll arms which pivot 
on studs at the front of the paper feed mounting 
arms. The arms extend forward from the car- 
riage tie rod. The front and rear feed roll 
arms are connected at each side by a shoulder 
screw. This arrangement allows the front feed 
roll arm extension springs to also supply pres- 
sure to the rear feed roll against the platen. 

The paper deflector (figure 144), which is 
situated between the platen and .the feed rolls, 
guides the paper around the platen. The de- 
flector is supported by the feed rolls. A slotted 
lug at each end of the paper deflector fits over 
a stud on the paper feed mounting arm. An ad- 
justable guide mounted at the left rear of the 
platen, on the case, positions the paper for the 
correct left margin. The line gage card holder, 
attached to the top-rear of the carrier, assists 
in holding the paper against the platen in the 
typing zone. The card holder is scaled with 
each mark representing the middle of a typed 
character space. The horizontal edge of the 
card holder marks the bottom of the print line. 
A mark at the top center of the card holder 
denotes the next character space to be typed. 

OPERATION (PAPER INSERTION) 

Paper is inserted into the top-rear of the 
platen, against the adjustable guide between the 
platen and the paper deflector. Turning the 
platen allows the paper deflector to guide the 
paper between the front feed roll and the platen. 
The paper is guided upward by the line gage 
card holder and is engaged by two rollers on 
the paper bail which hold the paper against the 
platen. The rollers also help feed the paper 
vertically when the bottom of the paper has left 
the front feed roll. 



81 



PAPER RELEASE 

The paper release lever (figure 145), at the 
right end of the carriage, is used to release the 
pressure of the feed rolls against the platen. 



PAPER FEE 




PAPER 

FEED 

BRACES 



FRONT FEED 
ROLL ARM 



REAR FEED 
ROLL ARM 



FEED ROLL - 
RELEASE ARM 



PAPER 

RELEASE 

LEVER 



Figure 145, Paper Release Mechanism 



This permits easier insertion and positioning of 
the paper. Pulling the paper release lever for- 
ward cams the top of the feed roll release arm 
forward and rotates the feed roll actuating 
shaft. As the actuating shaft rotates, two feed 
roll release levers, clamped to the shaft, push 
forward on two lugs of the front feed roll arms, 
forcing the front feed roll away from the platen. 
The rear feed roll is also forced away from the 
platen by means of the connection between the 
front and rear feed roll arms. Pulling the 
paper release lever to its forward stop allows 
the end of the feed roll release arm to detent 
over a point at the front of the paper release 
lever and hold it forward, in the released po- 
sition. 

Answer the following questions: 

3. What are the purposes of the line gage card 
holder? 

4. What is the purpose of the feed roll actuat- 
ing shaft? 



RIBBON MECHANISM 



The ribbon mechanism contains two separate 
mechanisms--the ribbonlift mechanism and the 
ribbon feed and reverse mechanism. Both 
mechanisms are powered by cams on the print 
sleeve; both are located entirely within the 
carrier. 

The function of the ribbon lift mechanism is 
to raise the ribbon to the print point before the 
typehead strikes the platen and then to lower it 
again to make the print line visible. 

The function of the ribbon feed and reverse 
mechanism is to move the ribbon horizontally, 
keeping an unused portion at the print point, 
and to reverse the direction of the ribbon feed 
when the end of a spool has been reached. This 
unit is easily detachable from the carrier. 

The ribbon is 9/ 16 of an inch wide and wound 
around two spools enclosed in a disposable car- 
tridge unit. The ribbon load lever, located to 
the right front of the carrier, when pushed to 
the right, forces the ribbon lift guide assembly 
into an extreme upward position. This facili- 
tates ribbon cartridge replacement. Pushing 
the ribbon load lever back to the left drops the 
ribbon lift guide to its normal position. 

RIBBON LIFT MECHANISM 

The ribbon lift cam, a single-lobed cam, is 
set-screwed to the print sleeve and located to 
the far left of the print sleeve. The cam ro- 
tates 360° for each print cycle. The cam fol- 
lower mounts on the left carrier casting and 
pivots up and down. In the cam follower is a 



long slot (figure 146) in which the end of the 
ribbon lift control link rides. 

Directly above the control link rests the 
ribbon lift guide assembly. Raising the cam 
follower, by means of the cam, forces the con- 
trol link up against the guide assembly. This 
raises the rear of the guide assembly which 
pivots at the front of the carrier casting. The 
ribbon guide assembly is held in a vertical po- 
sition by a flat link on each side of the ribbon 
lift guide. The flat links attach to two pins at 
the front of the carrier. 

The position of the ribbon lift control link in 
the slot of the cam follower, determines the 
height to which the ribbon will be raised for a 
print operation. It is controlled by a button lo- 
cated at the left front of the carrier. The ribbon 
lift control is attached to the ribbon lift control 
lever (figure 146) which is pivot- mounted on the 
underside of the front carrier casting. The 
control lever is spring-loaded to the rear, 
against a stud on the ribbon lift lever which, in 
turn, is pivot- mounted on the front underside of 
the carrier casting. 

As the button on the ribbon lift lever is 
moved to the left, the left side of the control 
lever is forced forward pulling the control link 
forward. This causes the other end of the con- 
trol link to move forward in the slot of the cam 
follower, closer to the pivot point of the guide 
assembly. The closer the control link to the 
pivot point, the higher the guide assembly is 
raised by the cam follower. 

The control lever has four notches on the 
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Ribbon Lift 
Cam Follower 



Ribbon Lift Control Link 



Ribbon Lift Lever 




Ribbon Lift 
Guide Assembly 



Ribbon Lift Cam 



Ribbon Lift Control Lever '"'Ribbon Load Lever 

Figure 146, Ribbon Lift Mechanism 



surface which ride against the lug on the ribbon 
lift lever. As the lever moves left or right, the 
lug will detent into one of the notches. 

When the lever is at its far right position, 
the lug detents into the far right notch in the 
control lever. This causes no pull on the link, 
allowing it to seat at the rear of the slot in the 
cam follower. As the cam follower is raised 
by the cam, practically no motion will be trans- 
ferred to the link and the guide assembly will 
not raise at all. This is called the stencil posi- 
tion since the ribbon is not used when typing 
stencils. 

The next three positions to the left are print 
positions and will raise the ribbon high enough 
to be struck by the typehead. The second posi- 
tion raises the ribbon high enough to allow the 
upper half to be struck; the third position allows 
printing in the middle of the ribbon; and the 
fourth position raises the ribbon high enoughfor 
the lower half to be used. As the lever is 
moved to the left, the link pulls forward in the 
slot allowing more motion to be supplied to the 



Ratchet 



Ribbon Feed Lever 




Pin 



Ribb 
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Ribbon Feed 
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Figure 147. Ribbon Feed Mechanism, 



Detent 
Lever 



guide assembly from the cam follower, creating 
more lift to the guide assembly. This arrange- 
ment allows maximum use of a ribbon before 
replacement is necessary. 

RIBBON FEED MECHANISM 

The two ribbon spools fit over the cores of 
two ratchets (figure 147). Operation of either 
ratchet, by a pawl that moves front to rear, 
causes the spool of that ratchet to wind up rib- 
bon. The position of the feed pawl determines 
which ratchet will feed. As the ribbon feed cam 
rotates it comes in contact with and forces down 
a lug on the ribbon feed lever. The feed lever 
is a belle rank- type device pivot- mounted on a 
bracket that extends downward from the ribbon 
feed plate (figure 148). A top extension of the 
ribbon feed lever extends upward through a 
forked slot in the plate bracket and through an 
elongated hole in the feed pawl plate. This ex- 
tension is spring-loaded forward, against the 
rear of the ribbon feed plate by the feed lever 
spring. The spring is attached to a hole above 
the pivot point in the lever and to the bottom of 
the plate bracket. 




Top (New Style) 



Figure 148. 



Ribbon Feed 
Lever 



Ribbon Feed Mechanism 
(Bottom) 
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As the bottom of the feed lever is forced 
down by the cam, the upper extension pivots to 
the rear, pulling the feed pawl plate with it. As 
the feed pawl plate is pulled to the rear, the 
feed pawl, pivot-mounted on the plate, rotates 
one of the ratchets two notches--the amount of 
drive that the cam supplies. As the feed pawl 
restores forward after the operation, it slides 
across the teeth of the ratchet and attempts to 
turn the ratchet in the opposite direction. This 
is prevented by the detent lever (figure 147) 
which pivots on the underside of the ribbon feed 
plate. 

A lug which extends upward from the detent 
lever fits through a slotted hole in the ribbon 
feed plate and on into a forked slot in a front 
extension of the feed pawl plate. As the plate 
pivots to the left, allowing the pawl to feed the 
left ratchet counterclockwise, the left end of the 
detent lever pivots to the rear into the left 
ratchet. This prevents the ratchet from turning 
clockwise. When the feed pawl plate pivots to 
the right, the pawl will be in position to feed the 
right ratchet clockwise while the right end of 
the detent lever prevents the ratchet from turn- 
ing counterclockwise. One or the other end of 
the detent lever will always be engaged with its 
ratchet. 

Two leaf springs (figure 15 2)- -the retaining 
brake springs--are screwed to the plate and 
extend to the rear against both ratchets. These 
springs act as a brake to prevent the ratchets 
from spinning and possibly spilling ribbon. 

RIBBON REVERSE MECHANISM 

As ribbon feeds from one spool to another, 
the supply spool becomes exhausted. The di- 
rection of the ribbon feed operation must then 
reverse to allow the full spool to become the 
supply spool. This is accomplished by the rib- 
bon reverse mechanism. 

Reversing the direction of ribbon feed is ac- 
complished by moving the ribbon feed pawl from 
one ratchet to the other. Located in the core of 
each ratchet is a bellcrank called the reverse 
trigger (figure 149). With ribbon around the 
spool, the trigger is held into the core. 



Reverse Trigger 




When a spool empties, a hairpin spring 
forces the trigger out of the core through a slot 
in the ribbon spool. A lower extension of the 
trigger then pivots down through a hole in the 
ratchet and contacts the ribbon feed plate (fig- 
ure 150). The empty spool rotates slightly far- 
ther causing the reverse trigger to be stopped 
by the side of the feed pawl plate. The trigger 
is then in the restoring path of the feed pawl 
plate. 




Ribbon Feed Reverse Trigger 

Lever Extension Lower Extension 

Figure 150. Reverse Trigger 
Dropped On To Plate 

As the feed pawl plate begins to restore, one 
side is stopped by the reverse trigger (figure 
151) while the other side continues forward. 
This causes the front of the plate to pivot, flip- 
ping the pawl and the detent arm in the same 
direction. The feed pawl is then in position to 
feed the empty spool. Figure 152 illustrates 
the old-style ribbon feed mechanism which op- 
erates basically the same as the new- style 
mechanism. 

Answer the following questions: 

5. What determines the height to which the rib- 
bon will be raised during a print operation? 

6. What is the purpose of the ribbon feed leaf 
springs? 

7. Briefly, how is ribbon reversal accom- 
plished? 



Feed Pawl 



Lower Extension 
of Trigger 



Figure 149. 

Ribbon Reverse Trigger 




Figure 151, 
Trigger in Path of Feed Pawl Plate 
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Figure 152, Ribbon Feed Mechanism, Old Style 
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Figure 153. 3192 Console Typewriter 



CHAPTER 10 
3192 CONSOLE TYPEWRITER 



GENERAL CHARACTERISTICS 
DESCRIPTION 

The 3192 Console Typewriter (figure 153) is 
an on-line input-output (I/O) device; i.e. it re- 
quires no connection to a communication chan- 
nel and no function codes are issued. The 
typewriter receives output data directly from 
storage via the lower six bits of the data bus. 
Inputs to storage are handled in the same man- 
ner. 

The console typewriter consists of a selectric 
typewriter and a control panel mounted on a 
desk console. 

Used in conjunction with block control and 
the register file, the typewriter may be used to 
enter a block of internal binary coded charac- 
ters into storage and to print out data from 
storage. The two storage addresses that define 
the limits of the block must b e stored in the 
register file prior to an input or output opera- 
tion. Register 23* contains the initial character 
address of the block, and register 33 contains 
the last character address plus one. Because 
the initial character address is incremented for 
each storage reference, it always shows the ad- 
dress of the character currently being stored or 
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dumped. Output operations occur at the rate of 
15 characters per second. Input operations are 
limited by the operator's typing speed. In sys- 
tems using the optional 3101 desk console, the 
3192 is an integral part of the console. 

*The upper nine bits of registers 23 and 33 
should be "0". 

OPERATION 

The general order of events when using the 
console typewriter for an input or output opera- 
tion is: 

1. Turn on typewriter. 

2. Set Tabs, margins spacing. 

3. Clear. 

4. Check status. 

5. Type out or type in. 

Set Tabs. Margins, and Spacing 

All tabs, margins, and paper spacing must 
be set manually prior to the input or output 
operation. A tab may be set for each space on 
the typewriter between margins. 

Clear 




There are three types of clears which may 
be used to clear all conditions existing in the 
typewriter control. 
External Master Clear . This signal clears all 
external equipments, the communication 
channels, the typewriter control, and sets the 
typewriter to lower case. 
Clear Channel, Search/Move Control, or Type 
Control instruction (77.51). This instruction 
selectively clears a channel, the S/M control, 
or, by placing a "1" in bit 08 of the instruc- 
tion, the typewriter control, and sets the 
typewriter to lower case. 
Clear Switch on typewriter . This switch 
clears the typewriter control and sets the 
typewriter to lower case. 

Status Checking 

The programmer may wish to check the 
status of the typewriter before proceeding. 
This is done with the pause instruction. Status 
response is returned to the computer via two 
status lines. 

CONSOLE SWITCHES AND INDICATORS 

Figure 154 shows the switch arrangement of 
the typewriter control panel. The function of 
each switch appears in table 2. A rocker switch 
onthe typewriter unit applies power to the type- 
writer motor. 



WSiliiiipl;! /^ilf|fl!pl^ 



fimiiifiiililiti '^ ^^^3^B 



Figure 154. Typewriter Control Panel 



INTERNAL BCD CODES 

Table 3 lists the internal BCD codes, type- 
writer printout and upper or lower-case shift 
that applies to the console typewriter. All 
character transmission between the computa- 
tion section and the 3 192 is in the form of 
internal BCD. The 3192 logic makes the nec- 
essary conversion to the typewriter character 
code or function signals. 



Answer the following questions: 

1. What controls I/O operations to the type- 
writer? 

2. Where can the address of the character 
currently being typed be located? 

3. Which "Clear" will clear the typewriter 
control? 

4. How many status responses are available 
from the controller? Name them. 

5. Define the difference between type load and 
type dump. 

6. Where is the switch located which will cause 
the POWER ON indicator to light? 

7. What is the BCD code for the character 

"A"? 
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TABLE 2, CONSOLE TYPEWRITER SWITCHES AND INDICATORS 



NAIvE 



J-XXVJiJ. J- J— I J-Vi J- 



BUSY 



POWER ON 



SWITCH 'S^ 
INDICATOR (I) 



TYPE DUMP 



TYPE LOAD 



REPEAT 



S&I 



S&I 



S&I 



FINISH 



INTERRUPT 



ENCODE FUNCTION 



CLEAR 



S&I 



S&I 



S&I 



S&I 



DESCRIPTION 



ON when the ambient temperature within the 
typewriter cabinet exceeds 110 F. 



ON to show that the TYPE DUMP switch has been 
pressed or the program has called for a TYPE DUMP 
operation. 



ON to show that power is applied to the type- 
writer. 



This switch is in parallel with the TYPE DUMP 
switch on the console and causes the computer 
to send data to the typewriter for print- out. It 
is a momentary contact switch that is ON until 
the last character in the block has been printed 
or the CLEAR button is pressed. 



This switch is in parallel with the TYPE LOAD 
switch on the console and allows the computer 
to receive a block of input data from the type- 
writer. TYPE LOAD indicator remains ON 
until either the FINISH, REPEAT, or CLEAR 
button is pressed, or until the last character of 
the block has been stored. If the program 
immediately reactivates the typewriter, it may 
appear that the light does not go off. 



This switch is pressed during a type load oper- 
ation to indicate that a typing error occurred. 
This switch deactivates busy sense line 10 (see 
pause instruction). If the computer does not 
respond, this light remains ON. 



This switch is pressed during a type load oper- 
ation to indicate that there is no more data in 
the current block. This action is necessary if 
the block that the operator has entered is 
smaller than the block defined by registers 23 
and 33. This switchalso deactivates busy sense 
line 09. If the computer does not respond, this 
light remains ON. 



This switch is in parallel with the MANUAL 
INTERRUPT switch on the console and is used 
to manually interrupt the computer program. 



This switch enables the typewriter to send to 
storage the special function codes for back- 
space, tab, carriage return, upper-case shift, 
and lower-case shift. Space is enabled at all times. 



This switch clears the typewriter controls and 
sets the typewriter to lower case. 
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TABLE 3. INTERNAL BCD CODES 



■DDTATT' rMTT 


C ACTT 


INTERNAL 


■pRTMT.riTTT 


CASE 


INTERNAL 


J. -1-VJ.J- 1 J. — >-^ v-- J. 


^^j.^i^.t—1 


BCD CODE 


-i J^-y,J^.^ • -•- -i—r Vrf ^ 




aCu CODE 




L 


40 





L 


00 


J 


U or L 


41 


1 


L 


01 


K 


U or L 


42 


2 


L 


02 


L 


U or L 


43 


3 


L 


03 


M 


U or L 


44 


4 


L 


04 


N 


U or L 


45 


5 


L 


05 


O 


U or L 


46 


6 


L 


06 


P 


U or L 


47 


7 


L 


07 


Q 


U or L 


50 


8 


L 


10 


R 


U or L 


51 


9 


L 


11 


°(Degree) 


U 


52 


+ 


U 


12 


$ 


U 


53 


= 


L 


13 


* 


U 


54 


ti 


U 


14 


# 


U 


55 


: 


U 


15 


% 


U 


56 


J 


L 


16 


(Shift to UC) 




57 


? 


U 


17 


(Space) 




60 


+ 


U 


20 


/ 


L 


61 


A 


U or L 


21 


S 


U or L 


62 


B 


U or L 


22 


T 


U or L 


63 


C 


U or L 


23 


U 


U or L 


64 


D 


U or L 


24 


V 


U or L 


65 


E 


U or L 


25 


w 


U or L 


66 


F 


U or L 


26 


X 


U or L 


67 


G 


U or L 


27 


Y 


U or L 


70 


H 


U or L 


30 


Z 


U or L 


71 


I 


U or L 


31 


& 


U 


72 


(Shift to LC) 




32 




U and L 


73 


, 


U and L 


33 


( 


U 


74 


) 


U 


34 


(Tab) 




75 


1 


L 


35 


(Backspace) 




76 


@ 


U 


36 


(Carriage 




77 


! 


L 


37 


return) 
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ENERGIZED 



SELECTRIC TYPEWRITER 



Figure 155. Typewriter Magnet Circuit 



CHAPTER 11 
SIGNAL CHARACTERISTICS 



TYPEWRITER SIGNALS AND LOGIC LEVELS 

INPUT SIGNALS 

Input signals to the typewriter operate one 
or more of the typewriter magnets. Power re- 
quirement to operate the magnets is -48 vdc. 
Figure 155 shows the method used to energize 
the magnets. 

For this manual, the typewriter magnets are 
considered to be in the logical 1 state when 
energized and in the logical state when de- 
energized. 

OUTPUT SIGNALS 

Mechanically operated contacts generate 
typewriter output signals. Figure 156 shows 
the method used to electrically indicate the state 
of the transmitting contacts. 



GROUND 

INDICATES- 

CONTACT 

CLOSED 



MECHANICALLY I 

--..^ OPERATED CONTACt 



^ I 



SELECTRIC TYPEWRITER 



Figure 156. Typewriter Transmitting 
Contact Output 
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4 
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-J 



h— * 

O 



H 



era 
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ID 




k± 



ri 



rh 



r-. 



ri 



rh 



HZh 



PAINT SELECTION MACNETS 



X T2 X "=« T Tl V "2» X "I T «2 




-Q-- 



CHECK BIT SIGNAL 

"("(GRD) IF ODD NUMBER 

OF PRINT SEC MAGNETS 

ARE OPERATED 



H0000E10BHEIH00 

[EIE1BEIEH00QEI0I1I1 

"HHSBEIIIIIIKIIHHHIIIH'' 



INO OF T*l 

jM CAH. RTN. 
tnrCLE SIGNAL 



I. LOGIC levels: 

"l"" GRD 

"O"" OPEN CKT 
2. SQUARED LETTERS ARE AMP CONNECTOR PINS. 
S.PUNCTION TRANSMITTING CONTACTS TRANSFER TO 

CLOSED POSITION WHEN RELATED FUNCTION IS PERFORMED. 
4. CONTACTS SNOWN WITH ALL CLUTCHES LATCHED AND SHIFT 

CAM DETENTEO IN LOWCR CASE. 



END PRINT 
CYCLE SIGNAL 



IWINT FEEDDACK CONTACTS 
OPERATE DURING EACH 
PRINT CYCLE. 



note: FUNCTION FEEODACK 
CONTACTS OPERATE ONLY 
WHEN THE RELATED 
FUNCTIONAL OPERATION 
IS PERFORMED. 



END FUNCTION 
CYCLE SIGNAL 



C4 LOWER CASE 

SHIFT FEEDBACK 



C5 UlCKSPACE, SPACE, 
S TAS FEEDBACK 



CS CARRIAGE RETURN 
INDEX FEEDBACK 



START PRINT OR 
FUNCTION CYCLE 
SIGNAL 



THIS DRAWMG ADAPTED 
FROM MFORMATKM M Wl 
MANUAL I024I-9IS9-I. 



NOTE : TAB INTERLOCK AND CAR. RTN. CONTACTS OPERATE TO N.O. POSITION DURING 
THE TAB OR CAR. RTN. CYCLE AND RETURN TO N.C. POSITUN WHEN CYCLE ENDS. 



For this manual, all typewriter contacts and 
output lines are considered to be in the logical 



1 state when grounded and in the logical state 
when not grounded (open). 



INPUT SIGNAL REQUIREMENTS 



There are two types of typewriter input sig- 
nals: 1) typewriter character code signals and 
2) typewriter function signals. 

TYPEWRITER CHARACTER CODE SIGNALS 

Input typewriter character code signals op- 
erate the seven print selection magnets and 
cause the typewriter to print characters in ac- 
cordance with the codes listed in table 7. The 
print selection magnets are shown in figure 157. 

For reliable operation, the character selec- 
tion magnets, must be energized for approxi- 
mately 28 milliseconds. Figure 158 shows the 
input signal timing requirements for the print 
selection magnets. 

All typewriter character codes sent to the 
print selection magnets contain six bits plus an 
odd parity bit. Whenever the number of 1 bits 
in a character code equals an even number, the 



parity network in the typewriter control gener- 
ates a 1 which is sent to magnet R5. If the 
parity bit is required and is not transmiitted, 
the typewriter will print the wrong character. 
This will be the only indication of a transmis- 
sion error. 

TYPEWRITER FUNCTION SIGNALS 

Typewriter function signals energize the 
function magnets and cause the typewriter to 
perform functions such as space or upper-case 
shift. Figure 157 shows the function rnagnets. 

Each function magnet is related to one type- 
writer function. When a function magnet ener- 
gizes, the related functional operation occurs. 

Typewriter function signal timing require- 
ments depend on the function being performed. 
Figure 159 shows signal timing for a typical 
functional operation. 



SELECTION 
MAGNETS 



10 MS 

PUUL 
IN 



MAGNETS 
HELD IN 
18 MS 



8 MS 

DROP 
OUT 



7ZZZZL 



MAGNETS 
ENERGIZED 



>h 



TS?^ 



APPROX. 10 MS 
CLUTCH DELAY-" 



r 



MAGNETS MUST BE ENERGIZED AT 
THIS TIME FOR CONSECUTIVE 
CYCLE 



W7m 



NWWM 



PRINT CYCLE 



-CLUTCH RELEASES, 
PRINT CYCLE STARTS 



CHARACTER TRANSMITTING ^ 
AND CHECK CONTACTS 



I NC I 
I • 

I I 



NO 



PRINT FEEDBACK CONTACTS C I ^ 



PRINT FEEDBACK 
CONTACTS C2 



NC 



NO 



END 



START NEXT CYCLt 



NC 



NC 



NC 



I C 



NC 



20 
I 



NO 
— SELECTION MAGNETS MAY BE 
RELEASED AT THIS TIME 

40 
I 

14.3 



lil 



2^ 




60 



80 
I 



100 
I 



120 
I 

42.9 



140 
I 



160 
1 

57.3 



180 
I 

64.5 



Figure \%i 



7.17 14.3 2LS 28.6 SS.8 42.9 50.1 

Character Cycle Timing (Approximate) 



DEGREES 
(MS) 



(TIMING 
WHEEL) 



OUTPUT SIGNAL CHARACTERISTICS 



There are four types of typewriter output 
signals: 

1. typewriter character code 

2. typewriter function 

3. feedback 

4. shift mode, end-of-line and power on sig- 
nals. 



These signals are generated during bothkey- 
board operation and typeout operation of the 
typewriter. The term typeout refers to opera- 
tion of the typewriter in response to signals 
sent to the print selection or function magnets. 
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10 MS 

PULL 
IN 



MAGNET 
HELD IN 
ISMS 



UPPER CASE pTTTTj- 
SHIFT MAGNET Y////A 



8 MS 

DROP 
OUT 



^^ 



U.C. SHIFT '*~7 **" 

MAGNET ENERGIZED'^ 

APPROX. 7 MS 
CLUTCH DELAY — I 



L.C. SHIFT CTCLE 



■*r 



END OF CTCUt 



•U.C. SHIFT CYCLE STARTS 
-MAGNET MAYBE RELEASED 



I SHIFT MODE CONTACTS "SI 



1 



2 SHIFT MODE ^ 
CONTACTS 



U.C. SHIFT OPERATION CONTACTS 

"SZZ 



U.C. SHIFT 
FEEDBACK CONTACTS 



LC-I 



UC-I 



LC— 2 



NO 



UC-2 



J 



NC 



NC 



NO 



2^ 



^ 



i^P^ 



20 40 60 80 100 120 140 160 180 DEGREES (TIMING 
I I I I I I I I I I I I t WHEEL) 

7.17 14.3 21.$ 2&6 3&8 42.9 ftOil 573 64.S (MS) 

Figure 159. Upper-Case Shift Cycle Timing (Approximate) 



TYPEWRITER CHARACTER CODE SIGNALS 

When the typewriter prints a character, the 
typewriter transmitting contacts generate a 6- 
bit signal according to the code given in table 7. 
Figure 157 shows these contacts. 

Contacts T2, CK, Tl, R2A, Rl and R2 gen- 
erate the 6-bit character code. These contacts 
are in the normally-closed (1) position. As the 
typewriter prints a character, those contacts 
which correspond to bits in the character code 
will transfer to the open (0) position for a por- 
tion of the print cycle. Contacts which corres- 
pond to 1 bits in the character code will remain 
in the closed position throughout the print cy- 
cle. Contact R5 generates an odd parity bit 
{check print signal) which is not used in this 
system. 

Figure 158 shows the character transmitting 
contact timing. 



TYPEWRITER FUNCTION SIGNALS 

Typewriter function contacts generate single- 
bit function signals. Figure 157 shows these 
contacts. There is one set of contacts for each 
of the typewriter functions. When a function is 
performed, the corresponding function contact 
transfers to the closed (1) position for a portion 
of the function cycle. Figure 159 shows the 
contact timing for a typical functional opera- 
tion. 



FEEDBACK SIGNALS 

Eight sets of feedback contacts generate 
synchronizing signals during print and type- 
writer function operations. The feedback con- 
tacts are identified in figure 157. 

Feedback signals serve two purposes: 

1. During keyboard operations the feedback 
signals act as a timing reference enabling 
the typewriter control to sample the char- 
acter code contacts or function code con- 
tacts at the proper time in the typewriter 
cycle. 

2. During typeout operation (electrical opera- 
tion) the feedback signals assure that the 
typewriter sustains the character code or 
function signals long enough for the selector 
mechanism to operate. 

The feedback signals appear at typewriter 
terminals b, a, W and Y which are shown in 
figure 157. A 1 (ground) signal appears at 
terminal b near the beginning of a print cycle 
or any of the function cycles to signal the start 
of an operation. The output at terminal a, W, 
or Y (depending on the operation) transfers 
from (open) to 1 (ground) near the end of the 
print or function cycle to signal that the opera- 
tion is near the end. 

Each of the feedback contacts is related to 
one or more typewriter operations and operates 
to the normally open position for a portion of 
the related operation cycle. Feedback contact 
relationships are: 
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Contacts CI and C2 Print Cycle 

Contact C3 Upper Case Shift 

Contact C4 Lower Case Shift 

Contact C5 Backspace, Space, Tab 

Contact C6 , . Carrier Return, Index 
Carrier Return 

Interlock Contact Carrier Return 

Tab Interlock Contact Tab 

Feedback contact timing for a character print^ 
cycle is shown in figure 158. Figure 159 showj 
feedback timing for a typical typewriter fur 

jn operation. 

SHIFT MODE, "^Tf ^D-OF-LINE T^ND 
POWER ON SIGNALS 

The shift mode contacts indicate the type- 
writer shift mode at all times. The output at 
typewriter terminal Z is ground (1) when the 
typewriter is in lower-case mode and open (0) 
when the typewriter is in the upper-case mode. 

The End-of-Line contacts (last column con- 
tacts) indicate when the typehead has reached 
the end of the line as indicated by the right mar- 
gin stop setting. A carrier return will cause 
the end-of-line signal to drop. During keyboard 
operation, a keyboard lock prevents typing past 
the right margin stop; however, during typeout 



operations the carrier return is made auto- 
haticallyby the typewriter control which senses 
tjie end-of-line signal. 

The power on sense contacts are an extra 
let of contacts included in the typewriter motor 
switch. In the power-on condition, the output 
^at typewriter terminal m is ground (1). 

Answer the following questions: 

1. What voltage is felt by the transmitting con- 
tacts? 

2. What logic levels are represented for a 
ground? An open? 

3. For how long should a character selection 
magnet stay energized? 

4. For approximately how long during a print 
cycle are print feedback contacts C2 trans- 
ferred (open)? 

5. Which print contact is used for the parity 
bit? 

6. How many function signal bits are generated 
by the function contacts? 
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CHAPTER 12 
TYPEWRITER CONTROL 



PURPOSE 

The major functions of the console typewriter 
control are: 

1, To convert selectric typewriter input and 
output signals to and from logic levels. 

2, To provide timing control for input and out- 
put signals, 

3, To translate 6-bit typewriter function codes 
to single-bit typewriter function signals 
which the typewriter can accept, 

4, To translate single-bit typewriter function 
signals generated by the typewriter function 
contacts into 6-bit codes, 

SIGNAL DEFINITIONS 

Tables 4 through 6 define the signals trans- 
ferred between the console typewriter and 
computation module. 

SIGNAL CONVERSION 

Figure l60 shows the method used to ener- 
gize the Selectric typewriter magnets. The 
CA84 driver provides a low impedance path to 
ground when the input is 1 (-5,8 volts). All 
drivers are designated by the logical term 
Dxxx, 

Figure l6l shows the method used to sense 
the state of the typewriter contacts. The output 
of the HID card is 1 when the input is ground 
and when the input is open. All contact sense 
cards are designated by the logical term Ixxx, 
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TABLE 4. BIDIRECTIONAL SIGNALS, CONSOLE TYPEWRITER/COMPUTATION MODULE 



Signal 


Definition 


Data Bits 


The lower six lines of the data bus attach to the 
console typewriter control and are used to 
transfer six bits of data to and from the type- 
writer. 



TABLE 5. SIGNALS FROM CONSOLE TYPEWRITER TO COMPUTATION MODULE 




Signal 



Clear Type In/ 
Type Out 

Strobe 




Definition 



A 1 signal sent to the computation module when- 
ever the typewriter control has been activated; 
appears as a 1 in the busy mask. 

A 1 transmitted when the CLEAR switch on the 
typewriter is pressed. 

A 1 indicating mechanical action taking place in 
the typewriter. 

A 1 transmitted whenever REPEAT switch has 
not been pressed. 

A 1 transmitted whenever FINISH switch has 
not been pressed. 



CHARACTER CODE 

The basic selectric character codes are 
given in table 7. Each code contains seven bits 
which are designated as follows: 



bit 


T2 


bit 1 


Tl 


bit 2 


CK 


bit 3 


R2 


bit 4 


R2A 


bit 5 


Rl 


bit 6 


R5 



The seventh bit, R5, is developed by a parity 
network in the typewriter control logic. 

The presence of a 1 in any of the bit posi- 
tions indicates that the particular latch will be 
pulled from beneath the latch bail. A 1 in the 
R5 position will pull the -5 latch, initiating a 
negative operation. 

Since one of the seven bits is redundant, any 
six of the seven selectric code bits will give a 
unique set of 6-bit typewriter codes. 

The reason typewriter bits T2, Tl, CK, R2, 
R2A, and Rl are used is to suppress the code 
OOg. Code OOg is designated as a pass code 



which the typewriter is not permitted to trans- 
mit because of system considerations. The 
selectric typewriter code for the charac- 
ters - (dash) and _ (underline) would be OOg, a 
pass code. The choice of bits T2, Tl, CK, R2, 
R2A, and Rl results in code 04g for - (dash) 
and _ (underline). This is an acceptable code. 



INTERRUPT 

The console typewriter can generate ar 
interrupt whenever the INTERRUPT switch on 
the typewriter is pressed. 

With the Interrupt switch pressed, the com- 
puter is forced into a manual interrupt routine. 

TYPEWRITER FUNCTION SIGNAL ENCODING 
AND DECODING 

The typewriter control is designed to receive 
and transmit 6-bit function codes; however, the 
selectric typewriter receives and transmits 
separate single-bit signals for each typewriter 
function. Encoding and decoding logic in the 
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TABLE 6. SIGNALS FROM COMPUTATION MODULE TO CONSOLE TYPEWRITER 



Signal 


Definition 


to Data Bus 


A 1 signal that gates the contents of the console 
typewriter's register to the lower six bits of 
the data bus. 


Data Bus to 


A 1 signal to the typewriter that transfers the 
contents of the data bus register to the type- 
writer register. 


Type Dump 


A 1 signal sent by pressing the TYPE DUMP 
switch on the console or console typewriter or 
by the sensing of the console typewriter output 
instruction. 


Type Load 


A 1 signal sent by pressing the TYPE LOAD 
switch on the console or console typewriter or 
by the sensing of the console typewriter input 
instruction. 


Clear Repeat 


A 1 signal sent to clear the Repeat FF after the 
REPEAT switch has been pressed and the con- 
dition has been sensed using the pause instruc- 
tion. 


Clear Finish 


A 1 signal sent to clear the Finish FF after the 
FINISH switch has been pressed and the condi- 
tion has been sensed using the pause instruc- 
tion. 


Master Clear 


A 1 signal that clears out all of the typewriter 
controls and set the typewriter to lower case. 



typewriter control performs the necessary 
translation to and fromi 6-bit form. 



INPUT CODING 

The encoding logic used during type-in oper- 
ations is shown in the diagrams (appendix A). 

When a typewriter function is performed, 
1576 will be a 0, indicating that a special func- 
tion operation is being performed. There will 
be a 1 output from one of the typewriter func- 
tion sensing cards (1450 - 1455); the other five 
function sensors will be 0. 

The translation of the function signal into a 
6-bit code is then accomplished by 1570 - 1575. 
Transmitters TOOO - T005 will transmit the 
proper BCD code for the special function. 

OUTPUT DECODING 

The decoding logic used during type -out 
operations is shown in the diagrams (appendix 

A). 

During type-out operations, the translation 
of the typewriter function codes from 6-bit form 
to single-bit form takes place in two steps: 



1, The keyboard decoder logic converts the 
BCD output of the. code expander logic into 
the proper machine code. 

2. The special function translators will theti 
translate this code further in order to en- 
able the proper function mag net driver. 

CASE CONTROL 

The case control logic allows the operator to 
1) preset the case with a case shift instruction 
and 2) allow the typewriter to perform the case 
shift automatically. 

When a case shift instruction is sensed, the 
Case Preset FF is set; however, the typewriter 
will not shift case until the code for an upper or 
lower-case letter (A - Z) is sensed. This fea- 
ture is normally used only when a typehead of- 
fering both upper and lower case letters is 
used. 

Answer the following questions: 

1. What signal sets the typewriter to lower 
case? 

2. What signal is sent to the computer whenthe 
controller is active? 
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TABLE 7. TYPEWRITER CHARACTER CODES 



u 
c 


L 

c 


R 
5 


R 

1 


R 
2 

A 


R 
2 


c 

K 


T 

1 


T 

2 


TYPE 
CODE 


T 
L 
T 


R 
O 
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A 


A 


1 








1 





1 





12 


2 


-2 


B 
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01 


1 
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c 
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NOTE: 1 = energize magnet 

= magnet de-energized 

3. Observe table 7. 

a. Do all of the positive characters have an 
odd or even number of bits? If so, are 
they odd or even? 

b. Do all of the negative characters have 
an odd or even number of bits? If so, 
are they odd or even? 

c. Disregarding the R5 position, answer 
step (a) once again. 

d. Disregarding the R5 position, answer 
step (b) once again. 
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4. From the information in question 3, can a 
rule for determining whether a 7-bit code 
represents a positive or negative character 
be established using the R5 position as a 
guideline? State the rule. 

5. Will a case shift instruction cause the type- 
writer to shift? 



100 



%^ 



^ 





4 



CHAPTER 13 DATA FLOW SEQUENCES AND CHARTS 

DATA FLOW FLOW SEQUENCE FOR TYPE DUMP 



Bus to O (R006)aMtype dump (R007) from 
block control 
An 1. R007 (type dump) = 1 
j'^2(^0 a. Illuminate type dump light 
A3 ttt b. Clear O register 

A(t«(^c. Energize keyboard lock solenoid 
(SpZ. R006 sets K020/021 (propagate) , 

^S a. Drop clear to the O register 
rt3 b. Gate 6-bit character to the O register 
fln c. Set K026/027 (control busy) 
fll"7 d. Busy (T006) to computer 
flS" 3. O register to code expander ^^^jj ^j, M-rte** <»^ & <^<**ii- 

fl7 4. Code expander to In jil 1 n^i iTTti'm T^M^u^i^ces: 

ftl5. Tf r yh"-' - ^ --^- ^- output (1230 - 1235) 

A^6. Enable upper or lower-case decoder 

jVi?. Parity generator 

ftp 8. Set K022/023 (print) if change case is not 

rt^9. Ki_iiboa - id dLLudui and parity (if applicable) 
to type drivers 
flRlO. C2 contact breaks (20° of cycle shaft rota- 
tion) 
^r7ll. Set K034/035 (type busy) 
Pnl2. Clear K020/021 (propagate) 
flrja. Clear K022/023 (print) 
flSb. Clear O register 
-ftll 13. C2 contact makes (120° of rotation) 
fttT14. Clear K034/035 (type busy) 
Ani5. Clear K026/027 (control busy) 
jWll6. Drop busy to computer (T006 = 0) 

Dropping busy signal from the typewriter 
sets Type Request FF in block control if the 
output is not complete, thus initiating the next 
output cycle. 

101 



1^ 



FLOW SEQUENCE FOR CASE CONTROL ON 
TYPE DUMP 

1. Character input to O register 

2. O register to code expander 

3. Lower-case decoder, upper-case decoder 
1255 = BCD codes of 0123456789 = ;' 

! - / (lower case) 
1260 = BCD codes of + " : ? + ) @ $ # % & ( 

* ° (upper case) 
NOTE: K046/047 (case indicator) will be 
set if typewriter is in lower case. 

Example: Assume the BCD code 02 is sent 
to the typewriter interface and 
the typewriter is currently in 
upper case: 
1255 - 1 (lower-case decoder) 
1283 = to 1285 to D105 to typewriter 

(lower-case shift) 
1560= 1 to set K014/015 (change case) 

which blocks the setting of K022/023 

(print) 
Typewriter starts to shift to lower case 
C4 breaks 

Set K034/035 (type busy) 
Typewriter comipletes the shift to lower 

case 
C4 makes upon completion of shift 
Clear K034/035 (type busy) 
Clear K014/015 (change case) 1580 = 1 for 

300 usee. 
Set K022/023 (print) 
Normal print cycle follows 

FLOW SEQUENCE FOR TYPE LOAD 

^-r7Type Load (R008) from block control (acti- 
vate buffer cycle): enable TOGO - T005. 
Strike key on typewriter. 

1. C2 contact breaks at 20° of rotation (1591 = 
1). 

2. Set K034/035 (type busy). 

3. CI contact breaks at 85° of rotation (1540 = 
1). 

Set K036/037 (probe). 
Gate character to O register. 



4. 
5. 
6. 
7. 



O register to code expand^ ^^^ ^ 

Code expander to l ^iwgr . TfA jrcr citePd e y ' jf 
fe046/04 T lb btjl (ca'bti ' liMlLdLui ) ux -' uppei" 
icodor- if c a g'u — iridii„ator io — eloa - y . 



9. Encoder fan- in to transmitters (TOOO - 
T005), 

10. Set K044/045 (strobe enable) T008 = 1. 

11. Send strobe to computer. 

NOTE: Strobe will set Typewriter Request FF 
in the computer to start block control 
timing. 

C2 makes at 120° of rotation (1592 = 1). 

Clear K034/035 (type busy) T008 = 0. 

Drop strobe to computer. 

CI makes at 130° of rotation which is the 

end of the print cycle (1541 = 1). 

Clear K036/037 (probe). 

Clear K044/045 (strobe enable). 

Clear O register. 



12. 
13. 

14. 
15. 

16. 
17, 
18. 



■^^ Gaj,L LULuduiU to .Micudui fuii-ln. 



FLOW SEQUENCE FOR FINISH OR REPEAT 

NOTE: Finish is used as the example, but re- 
peat is the same. Either is operative 
only on type load. 

1. Depress FINISH button, 1463 = 1. 

2. 40 msec delay. 

3. Set K040/041 (clear I). 

4. Set K042/043 (clear II) when control busy. 

5. T007 = 100 nsec 1 (clear type in/out). 

6. Set K032/033 (finish). 

7. 100 nsec delay. 

8. Clear K040/041 (clear I). 

9. Release FINISH button, 1594 = 1. 

10. 100 nsec delay. 

11. Clear K042/043 (clear II). 

NOTE: K032/033 (finish) will only clear if a 
77.601000 instruction is executed or a 
master clear is performed. 

FLOW SEQUENCE FOR CLEAR 

1. Depress CLEAR bu t to n on typewriter, 
1464 = 1, 

2. 40 msec delay, 

3. Set K040/041 (clear I). 

4. Set K042/043 (clear II) when control busy, 

5. T007 = 100 nsec 1 (clear type in/out). 

6. Clear K032/033 (finish) and K030/031 
(repeat). 

7. 100 nsec delay. 

8. Clear K040/041 (clear I). 

9. Release CLEAR button, 1594 = 1. 

10, 100 nsec delay, 

11, Clear K042/043 (clear II). 
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APPENDIX B Chapter 1 

STUDY QUESTION ANSWERS 1. It has a high starting torque. 

2. a. operational shaft continuous rota- 

tion top to the front 

b. cycle shaft 180° rotation top 

to the front 

c. filter shaft 180° rotation top 

to the front 

d. print shaft 360° rotation top 

to the rear 

3. cycle shaft, print and filter shafts. 

Chapter 2 

1. Transport the typehead along the print line. 

2 . Drive the typehead toward the platen. 

3. It is tilted and/or rotated. 

4. Eleven. 

5. The upper carrier shoe against the escape- 
ment rack. 

6. Drives all print operations. 

7. To allow 180° of rotation. 

8. Because of the clearance between the cycle 
clutch overthrow stop and the cycle clutch 
sleeve, momentum will allow the cycle 
shaft to rotate farther, forcing the spring 
to unwind, disengaging. 

9. The positive cams. 

10. To supply the motion needed to tilt and/or 
rotate the typehead to the print position. 

11. A ball-shouldered screw mounting which 
keeps the pulley parallel with the tape. 

12. The tilt pulley spring. 

13. TO. 

14. It permits a tilt and rotate operation to 
occur simultaneously. 

15. None. 

16. The rotate and compensator arm springs. 

17. T2 and check. 

B-1 



Chapter 3 



Chapter 7 



To drive the selector interposers forward. 

When the latch pawl is tripped from the 

keeper. 

The letter S. 

The spring-loaded keylever pawl. 

An extension spring and the de- energizing 

of the print magnets. 

Two latch pusher cams. 

Active. 

The spring t e n s i o n of the contacts. 

All of the latches are beneath the latch bail 

as the cycle shaft rotates. 



Chapter 4 



5. 

6. 
7. 
8, 
9. 

10. 



The yoke and yoke actuating lever. 

The impression control lever. 

It positions the platen front to rear to com- 






material. 

It supplies the needed tension to move the 

carrier to the right during an escapement 

operation. 

Clockwise. 

The escapement pawl. 

The carrier mu st move to the right. 

The timing of the escapement cam. 

A spring attached to the trigger and trigger 

lever. 

The escapement trigger. 



1. 



2. 



The cycle clutch pawl stop, pivots into the 
path of the latch pawl preventing the pawl 
from tripping from the keeper. 
The keyboard lock bellcrank in the selector 
compensator tube. 

Yes. The interposer lock bail pivots for- 
ward and a bottom extension prevents the 
interposers from being pushed down. 
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4. 



Shift clutch spring. 

The shift cam stop and shift cam brake. 

a. To delay a print operation until a shift 
operation is completed. 

b. To insure that the cam returns to the 
same position after each shift. 

When shifting from upper to lower case. 
Because the shift arm roller rides directly 
on the shift cam. 

To transfer the transmitting and feedback 
contacts by means of the actuator which is 
set-screwed to the cam follower. 



Chapter 6 



1. The largest variation in coarse alignment 
between any two of the tilt positions. 

2. The positive latches are not used in a -5 
operation, which is when compensation oc- 
curs. 

Misalignment of characters on the paper. 
The tilt detent. 
Wear in the rotate system. 
Slide. To allow the rotate detent to seat at 
approximately the same angle in the type- 
head skirt for any of the four tilt positions. 
The compensating arm moves to the right 
while the rotate arm is stopped by the side 
frame. This widens the slot. 



Chapter 8 

1. carrier return, index, shift. 

2. a. The clutch wheel when held bythe clutch 

release arm. 
b. The cam check pawl. 

3. The interposer restoring lever. 

4. A lug on the operational control bracket. 

5. index and shift. 

6. To prevent backward creep of the cam. 

7. space/backspace/tab cam check pawl. 

8. To hold the operational contacts open. 

9. For the duration of cam rotation. 

10. The manner in which the escapement trig- 
ger is operated. 

11. To insure that the spacebar will always 
actuate an escapement operation. 

12. The lower extension of the interlock inter- 
poser pivots upward, into the path of the 
adjustable stop on the spacebar interposer. 

13. The combination of the backspace rack 
restoring to the right and the escapement 
pawl seated in the escapement rack. 

14. A spring on the backspace rack, 

15. Oppose. 

16. Yes. To rotate the pin and raise the car- 
rier return clutch arm. 

17. To allow the carrier time to reach the left 
margin. 

18. The torque limiter spring. 

19. a. To allow sinooth acceleration of the 

carrier, 
b. To prevent possible damage. 

20. The detent roller. 

21. To prevent the platen from overthrowing 
farther than one or two space positions. 

22. Top to the front. 

23. Tab rack brake. 

24. Tab lever trigger. 

25. To limit the speed of a tab operation to that 
of the operational shaft. 

26. A lug on the rear of the tab lever latch held 
by the escapement torque bar. 



B-2 



Chapter 9 



A pin which is spring loaded into the mar- 
gin rack. 

The last column contact (also called the end 
of line contact). 

a. To hold the paper against the platen in 
the typing zone. 

b. To indicate the bottom of the print line. 

c. To indicate the middle of the next print 
space. 

d. To indicate the middle of a typed char- 
acter space. 

To rotate the two feed roll release levers. 

The position of the ribbon lift control link 

in the slot of the cam follower. 

To act as brakes. This prevents the 

ratchets from spinning and possibly spilling 

ribbon. 

By moving the ribbon feed pawl from one 

ratchet to the other. 



Chapter 10 

1. block control. 

2. register file 23. 

3. all three. 

4. three: finish, repeat, busy. 



4. 
5. 

6. 



5. a. type load -- computer input. 
b. type dump -- computer output. 

6. On the typewriter. 

7. 21. 

Chapter 11 

1. None. It is ground or an open. 

2. a. Ground = 1. 
b. Open = 0. 

3. Approximately 28 msec. 

4. 35. 73 msec. 

5. R5. 

6. One. 



Chapter 12 



1. 
2. 
3. 



master clear, 
busy. 



a. yes 

b. yes 

c. yes 



5. 



odd. 

odd. 

odd. 
d. yes; even. 

Yes. If the R5 position is equal to a 1, the 
character is negative; if the R5 position is 
equal to a 0, the character is positive. 
No, not until an alpha character is sensed. 
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